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HARTER, 


Tue PsycHoLoGy OF AN OCCUPATION. 

A field for research is offered in the psychology of occu- 
pations. The chief engagement of every one is the acquisition 
or exercise of one or another association of habits, such as con- 
stitutes skill in a game, trade, profession, language, science or 
the like. With a little license one may call all of these occu- 
pations. In mastering an occupation, doubtless the whole man 
is involved, body and mind, sensation and movement, thought, 
interest, imagination, will,—innumerable known and unknown 
aspects of our psycho-physical life. 

It might be argued that such an affair is too complex for 
scientific treatment until we have done with more elementary 
things, the fusion of ideas, the psycho-physic law, the chem- 
istry of the cell, or whatever may be still more elementary. In 
reply, it may be said that the history of science justifies the 
study of concrete facts, however simple or complex, whether o1 
not the results can at once be correlated with other facts and 
theories. One studies microscopically, another macroscopically. 


One studies the chemistry of the cell, another tone sensations, 
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another comparative religion. <A fact fixed at any point stands 






in its own right, throws light at once upon the less and U] 





the more complicated aspects of reality, and so does its share 





toward a future correlation of the sciences into science. 7 





fashion of a time may run now to narrower, now to br 






studies; but time justifies all work which meets its test, verit 






ability ad /ibifum. 
ical studies, doubtless with good rx 





Most psycholog 


abstractions. This is obviously true of the 





have dealt with 
studies, earlier and later, on will, association, attention, etc. ; { 
these ‘faculties’ are plainly not concrete phenomena of con- 
scious life, but artificially isolated aspects of conscious life. It 






teyty 


is no less true that in the later laboratory studies on the fa 






of a muscle, the reaction time in a silence cabinet, or the like, 
The reacting man, muscle 





we are dealing with abstractions. 
or ganglion is, indeed, concrete; but when a given process 






one of these is studied experimentally, the first and hardest tas 







is just the isolation of that process from ‘ disturbing condition 
- bend 


that is, from the complex stream of life in which alone 





mally occurs. . 
The best of these analytic studies, earlier and later, are in- 








valuable to science and, in due course, to the conduct of affair 
Invaluable, but still far from sufficient, by themselves, eit! 
The scholar singles « 







for science or for practical guidance. 





of the complex processes before him, some general aspect 
He exploits one or the other precise! 






or some group of facts. 
and systematically. Excellent! But too often the price of this 


hit 







precision and system is an absorption which makes him bl 





than his neighbors to facts or laws that are in the processes con- 


AL 





cerned, but outside the range of his methods, and to the 






course of events in which all the facts and laws known and un 





known are interfused. 
This blindness to things before his nose, but out of the focus 

Alls INOGREss 5° ; : ney, 
of his attention, is the disease-of-the-sctholar. He assumes 





ou 





the particular principle or fact which he has defined 
h it be 





stantially determines the whole stream of life in whic 
He writes an essay on will, or studies the latent per 





longs. 
of an excised muscle, and thereupon issues commands to th 
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public schools. Science is his debtor if he has developed any 
truth. Science has time to wait for the rest. But if he tries to 
put his learning to work, the realities which he has ignored will 
have their revenge. 

However, it is easier to see the need of trustworthy concrete 
psychology than to supply the need. The actual concrete pro- 
cesses of life are, indeed, all about and within us, but in a be- 
wildering tangle. Out of this tangle we are all forced to get 
some ‘knowledge of human nature’ so that we may live to- 
gether. To our own insights in this direction we may add those 
of others, those of artists and other sagacious men, those sanc- 
tioned by the folk. In this way we build up a concrete psy- 
chology, each for himself, and by this we guide ourselves in 
dealing with one another. It is the dream of the scholar to sup- 
plant this lore of the folk by an array of knowledge equally 
concrete and practical, but immeasurably wider, more accurate, 
more systematic, and freer from personal bias. The dream is 
long in fulfilling. There are quick ways, but they lead to 
pseudo-science. Witness phrenology, physiognomy, graphology 
and the more precocious chapters in criminology. Such. out- 


comes warn us that there is no profit in fleeing from studies 


which pay for their precision by being abstract, to studies which 


pay for their concreteness by being untrustworthy. Better any 
fragment of cerebral physiology which is true, though by itself 
unable to tell any one what to do, than a Science of Human 
Character which tells every one what to do, but is not true. It 
must be recognized that macroscopic studies are subject te the 
same tests as the microscopic. ‘The essential test in both cases 
is verifiability ad /ibctum. 

The best examples of psychological studies at once concrete 
and reliable are to be found in the literatures of comparative 
psychology, psychiatry, criminal and individual psychology. 
Here in the best cases we have pictures of the typical conduct 
of animals, children, melancholiacs, paranoiacs et cetera, which 
instruct us better than unscientific popular psychology can, 
what to expect and what to do in dealing with individuals of 
these sorts. To this group of studies the psychology of an oc- 
cupation would belong. 
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It would be well worth while if we could discern in any one 
man the chief subjective effects of mastering an occupation. 
Learning the business has been his chief concern, his most 







thoroughly evolutionizing experience. It has been an affair not 
of weeks or months of forced laboratory practice, but of years, 
wherein the natural interests of life have constantly driven him 
toward levels of skill only to be reached under such stimula- 
tion. In the measure that he has mastered the occupation, it 





























has mastered him. Body and soul, from head to foot, he has— 





or one may say he zs—the array of habits which constitutes pro- 







ficiency in that sort. 
Can such a case be studied with profit to science? Th 


probability that it can be is increased by the fact that an occu- 







pation leads many men toward the acquisition of thé same set « 





habits. These men are scattered all along the way from ap- 






prenticeship to mastery. Many of them_begin and quit aft 
touching lightly and being lightly touched by the business. 
These dabblers and failures are highly instructive objects 


study. Many others press on into some usable degree of pro- 








ficiency. These men are colleagues not in name only, but psy- 





chologically and physiologically. They have similar knacks, 
or similar traditions of the trade, or similar habitudes of soi 

kind necessary in their business. They know, as well as the 
know anything about themselves, what the main habitudes de- 


veloped by their occupation are; and if the psychologist c: 








find his way to the right questions, they can give a valuable | 






trospective account of those habitudes. It may be possible i1 






the case of some occupations to supplement such testimony 






objective experimental tests. A few in each occupation become 






experts, and of these an occasional one becomes able to d 






easily and quickly what his lesser colleagues can scarcely believ' 





possible. Such cases are, of course, hardest to understand, and 






1 
ht 


may escape all definition. But it would surely be worth whi 
to begin the study of the genius by following him along that 
part of his path which he shared with many others. We might 
in this way, at least, find the point where he disappeared. That 









would be something. 
In a word, society has already made for us in each occupa 





THE TELEGRAPHIC LANGUAGE, 349 


tion a vast experiment in the development of habits. If we 
can make use of some of these ready-made experiments, if we 
can delineate the path or paths by which one travels toward 
mastery of an occupation, if we can discover and describe the 
characteristic stages of the progress, if we can do these things 
so that every detail of our work can be objectively verified by 
ny competent scientist, and so that the outcome will be ac- 
cepted as true by those who have mastered the occupation, this 
should prove not unprofitable work. It should supplement what 
analytic psychology can do for pedagogy and psychiatry; for 
it would portray the actual typical procedures of men in learn- 
ig or in failing to learn. And it should supplement what 
analytic psychology can do toward developing the science of 
mind; for it would exhibit not theoretical syntheses of alleged 
psychic elements, but the actual syntheses which the science of 
miffd must accept and explain. 
During the past five years the authors have made studies i1 
psychology of one occupation—telegraphy, utilizing 
throughout the work the experience of telegraphers as well as 
he methods of psychological research. The foregoing pages 
ire not intended to overemphasize the importance of the results 
obtained, but to express a conviction which the study has de- 
veloped, that in this direction lies a programme worthy the 


labor of many good men. 


Il. 
DaTtTA Oup AND NEw. 


In a former series of studies on the physiology and psy- 


chology of the telegraphic language [Psycu. Rev., IV., p. 27] 
the authors gave the curves of improvement in sending and re- 
ceiving. These curves were determined by the records of in- 
dividuals tested each week, from the beginning of practice until 
lair proficiency was reached, and were confirmed by a con- 
sensus of opinion from about two hundred operators. As the 
conclusions of this paper are based in part upon those curves, 
one of the figures from the former paper is reproduced 


+ 


for convenience of ets ce. 
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The salient feature of the pictures shown in Figures II. to X,, 
the difference between the two curves. The sending curve 

a form made samiliar by many published practice curves. 
The receiving curve has for several months a similar form, but 
suddenly rises into what looks like a second practice curve. 


Moreover the history of expert telegraphers shows that after 


me years the receiving curve may ascend rapidly a third time. 


Interest in the novel form of this curve deepens as evidence 


appears to show that it represents, in general, the course of im- 

yvement in various other acquisitions, ¢. g., the learning of a 
foreign language, of chemistry, of English composition, etc. 
Interest is further challenged by the difficulty of explaining the 
form of the curve. In the former paper the authors proposed 
no explanation. None of our reviewers, nor of the psychologists 
with whom we have conversed, has given us a hint as to its 
meaning. 

To investigate the problem further the following experiment 
was devised. A student should be tested each week on 

(a) rate of receiving letters not making words, 

h) rate of receiving letters making words, the words not 
king sentences, 

(c) rate of receiving letters making words, the words mak- 
ing sentences. 

These tests were made in the winter of 1896-1897. The 
subject was John Shaw, of Brookville, Indiana, who had be- 
gun the study of telegraphy about six weeks before the making 
of first test, Or 1896. The method of making the test is 
GICAL Review, IV., p. 48. The test was 
| May g. One test day, Dec. 26, was 


are given in Figure XI. 


described in Ps 
made each we 
missed. The 


Before discu these results we subjoin evidence relating 


thereto derive 
teleor: Ira 
telegraphers. 
authors (H.) v 
experience ws 
with operators 
'We cannot 
graphic professio 


the introspections and observations of 
1erto noted (loc. cit., p. 27), one of the 
years atelegrapher. To supplement his 


held long and satisfactory conversations 


ery grade up to the most expert men in the 


oo warmly our thanks to the members of the tele- 


ir cordial assistance without which the present study 
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country. We have asked telegraphers three principal ques- 
tions: 
A. To what is attention mainly directed at different stag 


ot progress f 
\ 


\ 4 


The answers agreed entirely, and were as follows: (a) 
the outset one ‘ hustles for the letters.” (4) Later one is ¢ after 
words.’ (c) The fair operator is not held so closely to words. 
He can take in several words at a mouthful, a phrase or e\ 

a short sentence. (d@) The real expert has all the details of the 
language with such automatic perfection that he gives them 
practically no attention at all. He can give his attention free] 
to the sense of the message, or, if the message is sent a 
rately and distinctly, he can transcribe it upon the typewrit 
while his mind is running upon things wholly apart. 

The feat of the expert receiver—tfor example of the recei 
of press despatches—is more remarkable than is generally 
posed. The receiver has two advantages over the sender. 
can receive mentally tar faster than any one can send; 
with the typewriter he can transcribe much faster than any o1 

send. To bring the sender’s rate up to that of the recei 
abbreviated codes have been prepared. The receiver m 
translate the code into English words, and transcribe these « 
rectly capitalized and punctuated, upon the typewriter. 
takes, in this way, eighty or eighty-five words a minute. 
mistakes are made by the sender, the receiver is expected 
correct them as they come, and send a clean copy to press. 


The work continues for hours without leisure for re-reading 


the pages being taken away to press as fast as they are fin- 


ished. Yet, even during the performance of this astonishing 


r 


feat, the operator is able at will to think about the significance 
of the despatches or to think of anything else he chooses. 


Associated Press man, who has worked for years in one of ou! 


large cities, said to us: ‘*I am in danger cf allowing errors 


could not have been successfully carried on. Especial thanks are due to Messrs 
H. E. Jones, Assoc. Press, Cincinnati; Lot Lee, Assoc. Press, Indianapolis; 
Supt. Miller, Western Union, Cincinnati; E. B. Cassel, Chief Despatcher, 
Monon R. R., Bloomington, Indiana; and J. E. Sullivan, Chief Despatclir 


Wabash Railroad, Peru, Indiana. 
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the sender to get into my copy, if I let my mind 
but the truth is that in the last weeks, while taking 


+ 


my mind has been most of the time at home with a sick 


How far can one ‘copy behind’ in different 


his progress: 
It should be explained that receiving is pri 

‘copying behind.’ Thatis, one does not, or should not, 

ate from part of a group of clicks what the rest will 
guesses wrong, confusion of mind and error are likely t 


Beginners are prone to guess ahead, and must acquire the 
; " I aeece z -4 2 4 4 -¢ 
t of not doing so. Experts learn to wait. One expert 
1, “*Itis more natural to read back.” Hewas asked if ‘read- 
ick’ was like counting the strokes of a clock just after it 
1e striking. fe replied, F precisely : 

answers to the second question were also concurrent. 


1 
Hea 


beginner must take each letter as it comes, 7. 
} 
i 


behind one letter. (4) Later he can wait for word 


ir operator can copy behind several words in connected 
irse. (ad) The expert prefers to keep six to ten or twelve 
rds behind the instrument. 
A count of the number of clicks (dots and dashes) 
‘oups of ten words each, taken from a press despatch, 


following result: 22Q, 275, 172, 214, 189, At 


281; average, 237.7. The achievement of the tele 
rl 


correct hold of so long a series of sai 


ing 
a constantly changing series is, without doubt 
ne of the most remarkable feats of its kind. This is an ey 
imple of a skill not to be reached by forced laboratory practice, 
t only by years of intense work 
C. What happens when you have to receive the discon- 
‘ted words of a strange code or list of figures, such as bank 
‘ings or the like? 
The universal experience of operators upon this point was 
expressed 1e expert thus: ‘* When I get a word indicating 


5 
2 first words of a very familiar phrase occur, they may be 
into avticipating the rest of the phrase. This fact isa 


244 


of the subjective solidarity of phrases. See below, p. 364. 
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that a list of figures is to follow, I sweat blood until I can cat 


up.” He sai 
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he could wait for six figures if they were 


> 
] 
i 


groups of three separated by a comma, but if the fig 


isolated, he would want to be not more than three or four | 


In a word, he could hold in mind forty to sixty or more 


hind. 


ot 


4 


D 


sense,’ but only three or four, if wholly disconnected. 


Vote 
upon some of the foregoing points, information was soug 


On the Reading of the Blind. To get Cross 


concerning the reading of the blind, from Miss Nellie Love, 


apolis. 
ee ( I ) 


reads? 


She reports as follows: 
Upon what is the attention of the pupil fixed 


Upon first reading a new selection: 
(za) Ina First Reader class of twelve every one kept 


finger on the letters, spelling each word either out loud o1 


himself. 


(6) Ina Second Reader class of eighteen the attentior 


all but three was upon the words. 


the story was about. 
(c) In the Fourth Reader class of seventeen the larger num 


ber gave attention to the words; the others to the thought. 


(7) In the next grade, a class of about the same size, n 


regarded the thought, only three or four the words. 


(c) In the highest grades the attention was upon the thought, 


_ 


except when the words were unfamiliar. 


‘¢(2) How far does the pupil read with his finger ahead 


his voice? 
(z) In First and Second Reader classes, not at all. 


(4) In Third and Fourth Reader classes, most pupils keep 


finger and voice together. Two report the fingers one wor 


ahead. 


(c) In the highest reading classes the majority keep | 
and voice together. Several read three or four words ahead 
One pupil, a very bright boy, keeps a line ahead, eight or te! 


words. 


He reads the end of one line with the finger o 


lI 


f 
i 


right hand and at the same time reads the beginning ot 


next line with his left hand. 


These three read to see w! 


the elementary groups of the Morse code, if these ‘ mad 


e 


sy 





» figures were 


expert teacher in the Indiana Institute for the Blind at Indian 


ye! 
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d@d) In the advanced classes, where reading is not a special 
bject, the best pupils keep finger and voice together. In each 
ss that studies reading as one subject, pupils who study each 
vy, read and study the lesson, and then are able to read 
othly, rapidly, and several words ahead of the voice.” 


n all grades, sentences are read faster than disconnected 


‘ds, and disconnected words faster than disconnected letters. 
‘rates are not reported. All these results are closely anal- 
us to those found among the telegraphers, Of course there 
no blind children who have attained a proficiency Cor- 


3° 


ponding to that of the expert telegrapher. 


CONCLUSIONS. 
ae - ; , 7 : . e. “11 
[he immediate conclusions from the foregoing data will be 
ven first: later (under IV.), an interpretation and discussion 


f these conclusions in connection with related literature. 


I. A Hlierarchy of Hlabits. 

One might perhaps suppose that receiving telegraphic mes- 
ges is simply transliteration or, at most, transverbalization from 
the code into. the mother tongue. The operators reject this 
v. The evidence before us proves that they are right in 
‘so. Neither the letter curve nor the word curve nor both 
together, account for the receiving curve’ except for a short 
period (see Figure XI.). Most plainly, the letter and word 
curves fail to account for the receiving curve where it rises 
rapidly from the plateau, while they continue their slight ascent. 
From an early stage some curve or curves associated with the 
combination of words in connected discourse must coalesce 
with the letter and word curves to give as a resultant the receiv- 
ing curve. At the period when the resultant cvr ng 
rapidly, while the letter and word curves 7 1€ 


_ 
} ] 


lgher constituent curve (or curves > 


What does this higher present in the 


11 


The connected _1. will be spoken of as the re- 


ceiving curve -iter and word curves respectively 
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learner? Certainly not merely nor mainly increased familiarity 
with the meaning, structure or logical connection of sentences 
in the mother tongue. When, for example, the learner 
rapidly shot up from a rate of eighteen to a rate of twenty-five 
words per minute, no one can believe that he has made this ga 
because of a sudden and enormous gain in knowledge ot 
language he has used all his life. All the facts point to 
conclusion that the telegrapher must acquire, besides lett 
syllable, and word habits, an array of higher language | 
associated with the combination of words in connected dis 
course. Mastery of the telegraphic language involves mast 
of the habits of all orders. In.a word, /earnuing to rec 
telegraphic language consists in acquiring a_hicrarch 
psvcho-physical habits. For a discussion of this conclusion 


connection with related literature see below, under IV., p. 2 
‘ p- 3 


The Order of Learning the [Habits of the Telegrap) 
The Order of L we the HM f LT a) 
Language. 
The synchronous curves of Table XI. and the experience 
Che synch .s 


operators agree in showing that from an early period lett 
word and higher habits make gains (@) s7mu/tancously, but 
not equally. 

(a) The simultaneity in these gains is shown in Fig. XI. by 


the fact that from the point where the curves diverge, each con- 
tinues to rise. This is perhaps to be explained by the fet t] 

from an early stage the learner practises with sentences, takin; 
them as slowly as necessary. In this way there is incidental 
practice of every language unit and of every language unit | 


an 


its proper setting. 

(6) The curves of Figure XI. show also, however, that for 
many months the chief gain is in the letter and word habits, 
that the rate of receiving sentences is, in this period, mainly de- 
termined by the rate of receiving letters and words, and that 


“rapid gain in the higher language habits does not begin unt! 
letter and word habits are well fixed. This objective result 1s 
supported by the introspective evidence of operators. In the 
first days one is forced to attend to letters. In the first 
months one is forced to attend to words. If the learner es- 
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savs a freedom for which he is unfit, suddenly a letter or word 
which is unfamiliar explodes in his ears and leaves him wrecked. 
He has no useful freedom for higher language units which he 
has not earned by making the lower ones automatic. The rank 
and file of operators are slaves to the machinery of the tele- 
graphic language. They must copy close. They cannot at- 
tend much to the sense of the message as it comes, but must get 
its form, and re-read for the sense. Only when all the neces- 
sary habits, high and low, have become automatic, does one 


ise into the freedom and speed of the expert. 


3. The Plateaus. 
We are now prepared to offer an explanation for the salient 


uliarity of the receiving curve,—its plateaus. 
A platcau in the curve means that the lower-order habits 

ipproadching their maximum development, but are not yet 
fictently automatic to leave the attention free to attack the 


av-order habits. The length of the plateau wa measure oF 
tent d “ 


iiiculty of making the lower-order habits sufficiently auto- 


~ 


The firstascent. Noplateauappears between the learn- 
ing of letters and of words, because very soon these are learned 
simultaneously. However, as the letters are few, one is each 
week able to give more complete attention to the mastery of syl- 

bles and words as wholes. This perhaps accounts, in part, for 
the rapid progress of the first weeks. 

)) The first plateau. For several months the learner is 
compelled to attend almost exclusively to words. The number 
ot words which he has to learn in order to receive whatever 
messages come, is great. The average amount of practice 


which each word recéives is therefore small, and the increase 


inthe average rate of receiving correspondingly slow. This 


very slow increase of rate we have called a plateau. It contin- 
ues until the learner has the necessary vocabulary so well 
learned that he can have his attention free for something else. 

Another retarding influence during this period is doubtless 
the iearner’s slight hold upon the higher language habits. The 


importance of this retarding influence in comparison with that 
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of animperfect vocabulary, can not be determined without ad- 
ditional investigation. 

(c) The second ascent represents the acquisition of a new se: 
of language habits. This is @ frvov7 probable from the con 
sideration that in practice curves generally rapid progress ; 
pears when*‘the developing function is in an early stage. 
are not, however, left with a probability. While the receiving 
curve is rising rapidly the synchronous word and letter curve 
are continuing their ascent slowly. We, therefore, knozw 
the learner is gaining speed by taking in some way increasing 
advantage of word combinations. Part of the reason why 
improves so fast is, doubtless, that he has already been unco: 
sciously habituated for certain phrases and forms of word 
combination in the period when he was attending mainly to 
words. J/¢t may be that the rapid ascent of any practice curve 
represents mainly a quick realization of powers, potential’ 
present by reason of preceding gradual and unconscious habitu- 
ation. With the increased ability in taking sentences there 
comes, without doubt, increased ability to take isolated words 
and letters: but, as one improves, the three curves diverge mor 
and more. This means that skill depends more and more upon 
the acquisition of hixker language habits. 

(d) Only the first few months of the period during which 
one is a practical operator, but not an expert, have been inves- 
tigated experimentally. Our knowledge of this period rests 
mainly upon the testimony of operators. Men of this rank, 
course, vary widely in skill and in rate of improvement. Ther 
is, however, one essential point in which operators who are not 
experts are more or less alike. They are all, in some degree, 
tied to the mechanism of the language. They cannot copy far 
behind. The mind must not wander far from the incoming 
stream of words, even to dwell upon the sense of the words. 
Few operators ever obtain complete freedom in the telegraphi 
language. These few must earn their freedom by many years 
of hard apprenticeship. Our evidence is that it requires ten 


years to make a thoroughly seasoned press despatcher:! 
- 


1 We have shown above that receiving is not translating either letter by 
letter or word by word into the mother tongue, but involves the use of a great 
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(ce) The final ascent. ‘The testimony of experts is that the 
ascent from drudgery into freedom is as sudden as was the as- 
scent from the first plateau. 

Vote on the Sending Curve. 

Why does the sending curve have no such succession of 
plateau and ascent as appears in the receiving curve ? 

There is no plateau in the sending curve in the earlier part of 
its course, because, as in the early part of the receiving curve, 


the various habits involved are acquired simultaneously (com- 


pare page 357), and there is no sharp ascent later, even when 
one becomes an expert, because such an ascent is mechanically 


impossible. At all stages one has in mind plenty of words 


ready to be sent as fast as the motor habits will permit. Att first 


one is learning motor letter habits. Soon, however, also motor 
word habits. The sending curve rises accordingly in a fashion 
analogous to that of the receiving curve in its early stage. By 
and by, however, a mechanical limit is reached. Sending is, 
at the best, a slow business. A letter or digit requires from 
one to six strokes. Spaces of various length must be allowed 
for. One cannot utilize both hands and several fingers, as with 
atypewriter. So, at less than fifty words a minute, a maximum 
has been reached that cannot be surpassed. 
4. Effective Speed and Accuracy. 

(a) Effective Speed. 

It has long been known that connected words can be read 
faster than disconnected, and letters combined in words faster 
than disconnected letters." The facts upon this point, old and 
new, justify, we believe, the following conclusion: Affective 
array of higher language habits—that telegraphy is psychologically a distinct 
language, almost or quite as elaborate as the mother tongue. ‘This view is sup- 
ported by the fact that so long a time and such intense labor are required for the 
mastery of telegraphy—an amount of time and labor which would, without 
doubt, make the same men equally expert in any foreign language. 

‘We dissent, however, from the view that it is only or mainly the logical con- 
nection in sentences which accounts for the rapid rate in reading them. We 
believe (p. 366) that there’are mechanical habits corresponding to often recurring 
peculiarities of sentences. This is shown by the fact that a series of words 
making no sense, if skillfully arranged in familiar sentence forms, can be read 
lar faster than a series of words taken at random, and almost as fast as words 


making sense. Almost, but not quite. Aconsciousness of the sense ap to 
be still one factor in the affair, 
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speed depends, in a relatively small degree, upon the rate at 
which the processes dominant tn consciousness occur; ina rela- 
tively great degrec, upon how much ts included in each of those 






processes. For further discussion see below, under IV., 4. p. 374. 
(6) Effective Speed and Accuracy. 
The gain in speed made possible by adding mastery of the 
higher language habits to mastery of the lower, does not lead to 
less, but to greater accuracy tn detail. We have found invaria- 









bly that many more mistakes are made in receiving discon- 





nected letters than in receiving, at a much more rapid rate, 
letters that form words; and that, in turn, many more mistakes 






are made in receiving disconnected words than in receiving, at 






a still rapider rate, connected discourse. The practical experi- 





ence of the telegraph companies proves the same. Although 






tT 


mastery of the higher order habits thus helps the receiver to ac- 






curacy in details, it cannot supply his ignorance of details. 






a word not in his vocabulary comes as part of a dispatch, h 






very likely to get it wrong. If he is often found making err 





of this sort, it is proof that he needs a more extensive and accu- 






rate telegraphic vocabulary. Such a manis trying to receiv 






faster than he can. He is trying to gain speed at the expens 





of accuracy. This is not effective speed, as his superiors \ 






] 


quickly let him discover. For further discussion see below, 






IV., 4. p. 374. 








iv. 





DISCUSSION. 





In the foregoing, we have given little more than a bare stat 





ment of results. Inthe discussion of these results, we desire, [i 





of all, to give the plain meaning of the facts known to use W 





shall, however, use entire freedom in suggesting a wider circ! 


> 






of interpretations for which the evidence is not made out. We 






have, however, no interest in any theory suggested, except to see 






it tried by facts and assigned its proper measure of probabilit 










1. A Hierarchy of Habits. 


A man is organized in spots—or rather in some spots fai 





: a : . ~~ 
more than in others. This is true structurally and functionally. 
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It is strikingly true of the various sense organs and their func- 
tions. No less of the various parts of the central nervous system 
and their functions. A man has some habits which are spo- 


ee 
radic _and isolated, some which are bunched together in loose 


groups ( (such as ; the outlay of skills which make one a c: arpenter), 
and then, some habits which are knit together into a hiera irchy. 

A hierarchy of habits may be described in this w: ay: (1) 
There are a certain number of habits which are araumene con- 
stitutents of all the other habits within the hierarchy. (2) 
There are habits of a higher order which, embracing the lower 
as elements, are themselves in turn elements of higher habits, and 
soon. (3) A habit of any order, when thoroughly acquired, has 
physiological and, if conscious, psychological unity. The 
habits of lower order which are its elements tend to lose them- 
selves in it, and it tends to lose itself in habits of higher order 
when it appears as an element. therein. 

There is reasgp to believe that proficiency in chess, geometry, 
chemistry and the like, involves in each case the mastery of 
habits which are associated in some such hierarchical fashion. 
Leaving these slightly investigated fields, however, we turn 
to that of language. The proposition that a language exists 
subjectively as a hierarchy of habits, is supported by a consid- 
erable amount of evidence scattered through recent psycho- 
legical literature. This proposition is by no means identical - 
with the obvious truth that a language is, objectively consid- 
ered, a system composed of various units—letters, words, sen- 
tences, etc. The existence of the objective system is evident to 
all who know the language; the existence of a corresponding 
system of subjective habits demands proof. Is there, for ex- 
ample, a psycho-physically unitary habit corresponding to a 
familiar word, or does the recognition of a word involve the 
separate recognition of each letter? The latter view has been 
held. It requires convincing evidehce from experimental psy- 
chology and psychiatry to prove that the recognition of a word 
is eine gesonderte Funktion.’ In like manner it will require 
evidence not yet fully forthcoming, to show what higher lan- 
guage units and what characteristics of spoken and written 
language (e. g., cadence, sentence-length, etc.) are rep- 
resented subjectively by distinct habits. 
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(a) Letters.—A letter (printed or telegraphic) presents to 
sense a manifold. Recognition of the letter and recognition ot its 
elements are distinct functions. One may recognize the dash and 
the dot of the telegraphic code after a little practice, and may 
know that J] =—.—., without being able to recognize that 
group of clicks when heard. To recognize the group as a 
whole with maximum rapidity requires weeks of practice. On 
the other hand, one may recognize a letter as a whole—for ex- 
ample, in Old English type—but be wholly unable to reproduc 
in memory the essential parts of which it is composed.’ 

(6) Syllables.—Ho6pfiner, in his study ‘ Ueber die geistige 
Ermiidung von Schulkindern,’’ finding that word errors are 
more frequent than syllable errors, and that letter errors are 
more frequent than errors as to parts of letters, remarks: ** Silben 
sind im Wort und Buchstabenteile im Buchstaben fester gefiigt 
als WoOrter im Satz und als Buchstaben im Wort. Worter und 
Buchstaben sind also ‘ sebstandigere’ Elemente.” 

This observation is doubtless correct. Syllables are, how- 
ever, sufficiently ‘independent’ to make it worth while for 
primary teachers to use the child’s stock of known syllables in 
teaching new words. Mr. Harter is of the opinion that a 
learner of telegraphy pays little direct attention to the syllables 
as such, but is really helped in the hearing of new words 


by 
the presence of familiar syllables. 

(c) Words.—A child or one suffering partial aphasia, maj 
recognize the letters of a word, but not the word as a whole. See, 
for example, the case reported by R. Sommer,’ who concludes: 
‘‘Die Verbindung von Lautreihen zu Worter ist eine gesonderte 
Funktion. Ein ‘ Wort’ ist schon deshalb nicht als ‘ Lautreilhe’ 
zu betrachten.” On the other hand, children are frequently 
taught to recognize words as wholes before they know the let- 
ters of the alphabet. Decisive proof that the recognition of a 
word does not consist in the successive recognition of its letters, 
is afforded by Cattell’s result* that a familiar word can be re- 


1 See Goldscheider and Miiller, Zur Physiologie und Pathologie des Lesens. 
Zeitschrift f. klin. Med., Bd., XXIII, s. 131-167 (1893). Reviewed by Wal- 
laschek in Zetischiift f. Phys. und Psych. d. Sinnesorgane, V11., 228. 

2 Zeitschrift f. P. und P. d. Sinnesorgane, V1., 217. 

3 Zeitschrift f. P. und P. d. Sinnesorgane, V., 318. 

‘Phil. Stud., I1., 647; III., 470. 
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cognized in almost the same time that it takes to recognize one 
of its letters. This abundantly verified result one of the writers 
has found true of many children who are in their second school 
year. 

Analogous facts appear on the motor side. One may be 
able to produce the separate sounds of a foreign language with 
considerable accuracy, as Karsten points out,' and still may not 
be able, without additional practice, to pronounce words. On 
the other hand, we pronounce the words of our own language 

ith ease, but require special practice to produce the elementary 
inds composing them. Karsten puts the matter thus: 


OUI 


2) Nach dem oben gesagten wird man nicht einwenden wollen, 
dass, wer das bewegungsgefiihl fiir das ganze hat, auch das fiir die 
einzelnen theile besitze und umgekehrt. Durch das erinnerungsbild 
ist eine bewegung von anfang bis ende abgegrenzt, dauer und art der 
mitwirkung aller in betracht kommenden organe fest bestimmt. Zwar 
kénnen wir eine bewegung absichtlich an irgend einem puncte ab- 
brechen, aber diese abgebrochene bewegung ist dann eben nicht mehr 
dieselbe, sondern eine andere, welche bei geniigender wiederholung 
ihr eigenes erinnerungsbild entwickelt. Die bewegungen des arztes 
beim operieren, des malers, des musikers sind mechanisch und rium- 
lich alle enthalten in den einem jeden von uns geliautigen bewegungen ; 
doch gehért tibung, das heisst ausbildung der bewegungsgefiihle dazu, 
um gerade eine bestimmte bewegung genau auszufiihren. Auch 
kann man eine bewegung, die man z. b. mit fiinf fingern leicht macht, 
nicht sofort mit einem oder zwei fingern nachahmen; das wire zwar 
ein theil der friiheren, aber doch auch eine bewegung fiir sich, ftir die 
das bewegungsgefiihl erst eigens entwickelt werden muss.—Kurz das 
bewegungsgefiihl kann etwas einheitliches sein, auch wenn die wirk- 
liche bewegung compliciert ist, und einheitliche bewegungsgefiihle fiir 
gréssere lautgruppen kénnen in der seele sich bilden getrennt von 


denen fiir die einzelnen theile, aus welchen jene gruppen bestehen. 


(d2) Word groups. As certain letters often appearing in the 


same order give rise to a unitary word habit, so several words 


often appearing in the same order give rise to a phrase habit. 
Such word groups sometimes come to have a unity almost equal 


'Sprecheinheiten i d. Rolle in Lautwandel i Lautgesetz; Proceedings 
Mod. Lang. Assoc., Vol. III., 1887, p. 3. 
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to that of single words. Asa rule, doubtless, the fusion is not so 
close; that is, we pass more easily than in the case of words 
from the consciousness of the whole to the consciousness of the 
parts. Nevertheless, the tendency of the first part of a familiar 
phrase to suggest the rest,’ and the fact that everyone has not only 
a characteristic vocabulary, but a characteristic outlay of word 
groups, show that phrases exist subjectively as unitary habits. 
Furthermore, it has been shown that one who reads a language 
with a certain skill is liable to make_ phrase errors as distinct 
from letter or word errors.” . 

Paul’ points out that we have many word groups (e. ¢&., auf 
der Hand liegen) in which a word has ceased to be associated 
with its ordinary meaning, in some cases (¢. g@., das Bad austra- 
gen) so completely that it requires a knowledge of the history 
of language to explain the connection between the meaning of 
the phrase and that of the individual word. In such cases, the 


language unit dominant in consciousness is evidently the phi 


Ad 
and not the word.* 

(ce) Habits Corresponding to Characteristics of Word 
Phrases, etc. The language habits so far noted are specifi 
t. ¢., in each case a specific stimulus (letters, syllable, word 
or group of words) leads to a specific reaction. It is, how- 
ever, a fact of the highest importance that one’s stock of specific 
habits contains the material for innumerable other specific habits 


(and also, some hold, for ‘ generic’ or ‘ plastic’ habits). When 


one has learned dat, cat, many, model, one has four specific 
habits; but one is within two steps (which may be taken in 
breath or only after deliberate pains) of a new habit corre- 
sponding to mat. The first step is dissociation (in the manner 
described by Martineau and James’) of the @a¢ from the first 
two words, and of the m from the second two; the second step 
is the fusion of these dissociated habits, when they appear in 
the order m- a/, into one new specific unitary habit correspond- 

1 See case mentioned above, p. 353. 

?Cf. Berger: Ueber den Einfluss der Ucbung auf geistige Vorgange, /”/ 
Ses, Vi, 19%. 

’Principien der Sprachgeschichte, 2 Aufl., 83. 

4Cf. Cattell, Mind, XI., 64. 

5James, Psychol., I., 484. 
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ing to mat. (There is something arbitrary in the designation 


g 
of ‘wo steps in the making of a new habit out of old ones. 


To ordinary introspection the process seems to have many steps 
when it occurs slowly and painfully, and only one step when it 
occurs in a flash, as when we recognize and adopt in an instant 
a new slang word—mugwump, popocrat. The words dissocia- 
tion and fusion only designate and emphasize two essential 
phases of the whole process which ends in a new habit.) 

In like manner, one’s acquisition of these four words is par- 
tial preparation for met, bet, cad, and also for donnet, calico, 
and for every word containing any syllable or letter learned. 
Further, the trochaic rhythm of many and model may become 
dissociated from these words, and may reappear as an aid in 
learning other trochaic words. ' 

In the same manner, any element or characteristic of a 
word group habit may become serviceable in the learning of ) 
new groups. Doubtless, the primary effect of using a given 
word group is to establish a quite specific habit. One can re- 
read a sentence more quickly than one can read a new sentence 
containing the same words in a different order. One can even 
re-read a sentence more quickly if one follows the rhythm first 
used. The dissociation of language elements from the specific 
wholes in which they have occurred, and their use in the con- 
struction or understanding of new sentences, are a task—perhaps 
the most remarkable task of which men are capable. The 
stupider or lazier one is, the less one has inclination or power 
for this task. But even the stupidest and laziest man meets, 
with some measure of success, the conversational emergencies 
hat confront him. From his small language capital, there rise 
ubstantially the right nouns, verbs, phrases, but’s, if’s, not’s, and 

en the right inflections to denote the attitude and temper of 
iis mind; and these elements fall together with amazing swift- 
ess into sentences never before used by him. One who has 
fenius for expression differs from the dullard in having a 
arger | . tol, crestar facility in dissociating the ele- 
nents cteristics, anv making new 
omb ' more research 


iV sorgane,VI., 28of. 
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in regard to the higher language habits, conclusions in respect 
to them must be proposed with reserve. At present the follow- 
ing points seem probable: 

(a) It is well known that the average Jength of sentence is 
characteristic for a given author. In most cases, perhaps, the 
author is unconscious of his sentence-length habit. 

(6) A rhythm often used probably becomes habitual, apart 
from any particular words, and is then an aid in reading and a 
factor in making new phrases, sentences, and paragraphs, hav- 
ing that rhythm. 

(c) Acertain order of the parts of speech (e¢. ¢., ‘he walked 
out of the way,’ or ‘ out of the way walked he’) often recurring 
becomes habitual, determines the making of new sentences, 
gives us a sense of ease in reading straightforward prose, and 
a sense of shock at sentences like Browning’s ‘Irks care the 
crop-full bird? Frets doubt the maw-crammed beast ?’—even 
when, as in this case, the words are all familiar. 

(2) A grammatical construction often used to express a cer- 
tain feeling (of plurality, futurity, doubt or the like) comes to 
be automatically associated with'that feeling, apart from any par- 
ticular sentence, so that either instantly and effortlessly sug- 
gests the other, to serve as one of many elements in the reading 
or making of a new sentence.’ 

In like manner we may suppose that every peculiarity of 
style up to the structure and tone of a volume, corresponds to a 
more or less perfectly fixed habit. An E. P. Roeish novel be- 
trays in its author a habit on its way to becoming as specific as 
ll ee 

Note on the development of new habits out of old ones. 
The old theory that doing particular things gives ‘general train- 
ing’ of body and mind is nowadays confronted with the view 
that there is no such thing as ‘general training’. The two views 
are perhaps not so irreconcilable as they appear to be in current 
psychological and educational discussions. The chief subjec- 
tive effect of an act is doubtless its tendency to establish the 
habit of repeating that act; and, conversely, the best way to 


r 


1 For the discussion of the point whether grammatical habits are specific 
plastic, see below. 
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acquire skill in a particular act is to practise that, and not some- 
thing else. But every bodily or mental process involved in an 
act is practised, and through dissociation and reassociation may 
appear in innumerable other actions. In the case mentioned 
above (p. 364), the ‘fringes’ of emotion and intention when the 
four words were learned tend to ‘reappear upon repetition of 
these words ; but may also, because of their exercise then, come 
up to reinforce the set of mind in a subsequent attack upon the 


multiplication table or the woodpile. When a boy drives the 










last nail in a fence as carefully as the first he is not thereby 
made ready to build a house, nor to codify the law of the com- 
monwealth, nor to do anything else in the world so well as to 
drive nails into that fence; but his skill in nail driving will re- 
appear when he undertakes carpentry; and the set of mind with 
which he drove them will reappear when he is a lawyer. We 
may deny that Grant’s study of algebra gave him a general 
training of the mind that prepared him for the Wilderness, or 
for anything else so well as for that algebra, and nevertheless 
see that the mood of his hours with the algebra came up in his 
‘We'll fight it out on this line if it takes all summer.’ 
Professor Royce suggests’ that besides specific habits one J 
acquires generic or plastic habits, which lead not to a specific 
reaction upon a specific stimulus, but to a certain sort of reac- 
tion upon a certain sort of stimulus. He mentions especially 
the habits corresponding to the rules of syntax as in this sense 
generic. ~ This view is attractive, and may be true. It may be, 
however, that there is no such thing as a plastic or generic 
habit, except in the sense that a habit may enter as an element 
into many different processes. Whether or not there are generic 
habits involved in the origination of higher mental processes, we 


believe that all habits tend to become in the same sense specific. ¥ 


2. ‘The Order of Acqutring Habits which Constitute a 
Tlierarchy. 

Every one knows that, in general, habituation in certain ac- 

tions leaves us free for others. This principle is, however 

el \ at habits 


212. 
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are to be learned there, and which of these must be learned 
first, which second, etc. Itis highly probable that in geometry, 
chemistry or whist one must acquire a hierarchy of habits; that 
some of these habits should be learned before others; and that 
some of them may with advantage be acquired simultaneously. 
Perhaps the most expert men have already felt their way to the 
right methods; but psychology and pedagogy would be greatly 
enriched by explicit and verifiable knowledge upon these points. 
Such knowledge the general principle stated above is impo- 
tent to give. It can only tell the student to do first things first. 
To discover what things ave tirst in any particular field requires 
painstaking investigation, or a consensus of the practical experi- 
ences and intuitions of those who work in that field, or both. 
Though no one can foresee the results of such investigations in 
any particular case, there will be idlers in the psychological 
market place, when the results appear, ready to say: ‘** Nothing 
new. We have known all along that some things must be 
done before others.” 

In point of fact, teachers of reading are not agreed as to | 
the best order of studying the various language units. The 

{ older custom was to learn first the letters, then many syllables, 
then many words, and then at last to read sentences. In details 
this method varied widely; but its essential principle was to : 
master lower units first and use these in picking out the higher. 
The newer custom is based upon an opposite principle. In the 
‘word-method ’ the pupil is taught a word as a whole before he 
knows any letter. In the ‘ sentence-method’ the pupil is con- 
fronted with a short sentence before he knows any word or let- 
ter. Inthe later methods the subsidiary language units are to 
be learned incidentally, while the main attention is given to the 
higher language units and to the sense. 

It is proved possible to learn to read by the older or the 
newer methods, and, indeed, by any method which brings the 
pupil for a long enough time into contact with print. The mind 
will find a method of its own. We believe, however, (1) ¢hat y 
no device ts tt possible to gain freedom in using the higher lan- 
guage units until the lowe: have been so mastered that the 
attention ¢s not diverted by them; aud (2) that tt is, neverthe-' 
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less, wise at all stages to practise with the highest language units 
possible, and thus learn all the units in their proper setting. 
The alphabet-spelling-book method makes sure of the first 


i 


requirement, but is grossly wasteful of time in postponing read- 
ing exercises which involve simultaneous practice of all the 
language units in their proper setting, and which are constantly 
more profitable because more interesting. The new synthetic 
methods gain these advantages, but lose a more necessary one, 
unless the teacher realizes that the pupils must all the while be 
etting the alphabet and vocabulary and making them automatic. 


If this end can be achieved incidentally, well and good. If not, 


it must be achieved by periods of practice devoted thereto. In 
no case can making the language elements automatic be skipped. ' 
Similar principles hold in arithmetic. It is a mistake to de- 
mand of children a thorough memorizing of the number series 
and of the fundamental tables before giving them any exercise 
with concrete numbers and problems. It is a greater mistake to 
spend the years when the plastic memory is at its best in number 
exercises which are interesting, but which leave the children with 
e alphabets of arithmetic imperfectly mastered. The high- 
school boy who must halt in his mathematical work to remem- 
ber the multiplication table, is enjoying the fruits of a pseudo- 
freedom in the grades. .7here ts no freedom except through 
automatism. It is possibles.to avoid both the extremes men- 
ed. The work should be. filled with concrete interest in 
s fully displayed in our modern elementary text-books on 
metic. But at all times thé teacher should see to ii that 
is thorough incidental practice 6f those number-relations 
h should become automatic, and at some times there 
ld be direct hard work at memorizing those relations. 
n addition to the evidence already presented in favor of the 
soing view, two general considerations are submitted. 
1) It is quite useless to raise the question whether or not , 
ren should acquire specific automatic habits. There is no | 
e from such habits except by death. The Indian does not 
e. The wolf does not escape. Neither Shakespeare nor 
an escape. There is no question of escaping automatic 
s. The only real question is: Which ones shall we acquire? 
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The school and civilization answer: While it is possible, ac- 
quire those habits which are the alphabets of learning and of 
-ultivated life. This is the first necessary step toward the free- 
alate. ingenuity, and efficiency which give superi- 
ority to man. 

(2) A school method must be judged by the moods and 
tempers which it cultivates, not simply by what is learned, stil] 
less by the momentary interest it arouses. If one forces mas- 
tery of the multiplication table by methods which keep one-half 
the school cowed and the other half rebellious, one has ob- 
tained a useful result at disastrous cost. Better not know the 
multiplication table than be thus morally maimed. 

If, on the other hand, one anxiously converts all school 
work into a round of entertainments, if one shields the pupils 
from having at any time a sense of resolute effort with hard 


| tasks, if one keeps the pupils vibrating between excitement and 


ennui as at a circus or picnic, what of the moods and tempers 
' thus cultivated? To what set of character do they lead? For 
| what occupation do they prepare? Every one knows. These 
are the moods and tempers of the loafer, the tramp, the sport— 
hen idlers, rich and poor, who afflict society with their ineffi- 
\ciency and their consequent misery. 

There is happily no need to choose between the galleys and 
the circus as models for the school and home. There are many 
schools and homes where hard tasks are performed in a good 

temper; where thorough drill does not arrest, but prepares the 
way for higher development; where children begin to do what 
they must later do to succeed in any business—pass cheerfully 
fxom interest in desired ends to a resolute drudgery necessary 
for the attainment of those ends. 

“Tf this view of education is correct; the course of study has 
no more important function than to make clear the essential 
habits involved in the mastery of each school subject, and the 
order in which these are to be acquired; and the teacher has 
no more important duty than to arouse in children such an it- 
terest in some higher aspect of the subject, that they will wil- 


lingly lend themselves to mastery of.its details. 
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3. Plateaus. 


Wide variation and sudden changes in rate of progress are 


not peculiar to the learning of telegraphy. In general, it is in- 
deed a prior? highly improbable that the rate of change in any 

tn] e t S oe 
process will be constant. For such constancy requires an ex- 


t 


tremely improbable constancy in the many factors which uni 


+t 


te 
in determining the rate. As these factors increase in number 
and complexity, the less likely they are to effect a constant rate. 
Modern evolutionary science has emphasized the facts which in- 
dicate that changes jn nature are regular and gradual. JVa/ura 
salium non facit. ) It is, however, now well-known that nature 
does make leaps. It may even be that saltatory change is the 
rule. The recapitulation theory invites us to picture the history 
of each individual as a series of steps corresponding to the 
stages in animal and racial evolution. No one has made out an 
accurate time table for all these steps (or even ascertained ex- 
actly what the steps are). But no one would claim that the 
rate of progress through them is uniform. The development of 
the body and the mind both show ‘resting periods’ alternating 
with periods of rapid change. We ‘perch and fly.’ We live 
for months or years upon a certain level of interests, efforts and 
achievements, and then suddenly undergo a more or less radical 
conversion. All things are become new. The old life sinks 
into the vast subsoil upon whose surface, for a season, bloom new 
forms of the life of attention. 

The well-known examples of rapid change are, of course, 
not cited as specifically analogous to the plateaus and ascents of 
the telegraphic curve, but only to show that such alternations of 
camping out and moving ahead are not exceptional or abnormal. 
For specific analogies we must look to the history of analogous 
acquisitions. In this promising field for research nearly every- 
thing remains to be done. Preliminary inquiry has developed 
the following provisional results. 

(2) Languages. As hitherto noted,’ in learning to—read 

irst year primary), and in learnitg—a-dereign language, one’s 
‘ogress is analogous to that of the student of telegraphy. In 


a 


' Loe. cit., 52. 
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the latter case, especially, there is the same rapid improvement 
at first, the same dispiriting level just below the ability to under- 
stand ordinary conversation, the same rapid ascent into usable 
knowledge of the language, and the same year long struggle, 
seldom completed, before one has freedom in the language. 

(6) English Composition. In the Indiana University, we 
have each year several hundred students in conditioned English 
Composition. All entering students are tested as to their 
ability to write printable English. Those who cannot do so, 
are required to take the conditioned English until they can meet 
the test. A student may pass out of this work at any time. 
The heaviness of the work, the discredit of having to take it, 
and the special fee required, make the motives for getting 
through very strong. The instructors in this work tell us that 
the progress of most students is pictured in a general way by 
the receiving curve. A few students pass out of the work 
very soon. This generally indicates that they failed to do 
themselves justice in the first test. In most cases, there is rapid 
progress nearly up to the passing level, and then a long plateau 
above which the student seems incapable of rising. In son 
cases, where students were expected by the instructor to pass in 
a few weeks, they have kept drudging away for the rest of the 
year with slight improvement. Doubtless, in these cases, the 
interference of established language habits is an important factor 
in retarding progress. 

(c) Chemistry. Several teachers of chemistry have re- 
ported that the progress of students during the first year’s work 
in that subject is similar to that of the telegraphic student. 
There is the_same-period of rapid improvement in the first 


Tn the 


months, followed by—atlong—period of slow progress. If 
Indiana University chemical laboratory the latter period has 
long been recognized and named ‘the period of depression.’ 
At one time it was supposed by the instructors that this period 
of depression might be due to an inferiority 1m the latter part of 
the laboratory manual, but further experience has shown that 
this is not the case. An explanation of the chemist’s plateau 
analogous to that given for the telegrapher’s plateau would be: 
that on the plateau the learner is constantly hampered because 
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he cannot, on demand, remember any one of a large number of 
nt elementar\ cts which he has once learned; that the large 
ee number of ¢:.:aentary facts which he needs to know, makes his 
le progres. d sufficient mastery of them very slow: that a 
le, rapid prog comes at last when he can turn his attention from 
mastering ements to a freer use of these facts in attacking 
we more complex chemical problems. The chemists whom we 
ish have consulted incline to regard this explanation as correct. 
eir (d) Miscellaneous. A large number of individuals have re- 
SO; ported analogous experiences in learning mathematics, music, 
ect whist, chess, checkers, et cetera. In all these fields we find 
ne one or more long discouraging levels, where practice seems to 
it, bring no improvement, ending, at last, in the case of those who 
ing persevere, in a sudden ascent. It is probable that in each case 
hat one must acquire habits of lower and higher order, and that the 
by explanation for the telegraphic plateaus is the explanation for 
ork the plateaus in these fields. Of course, the curves in these 
do widely differing fields must have different specific characters. 
ipid Each must be investigated for itself. In a time when some fear 
eau a dearth of significant problems for psychological research the 
~ prospect of such a field is inspiriting. 
s in F In general, we have here a point of view from which we 
the ® may discern a difference between the master and the man of 
the ‘all-round’ development, who is master of nothing. Both have, 
ci from the informal experiences of life, some knowledges and 
skills which fit them to undertake the mastery of a given field. 
re Be 3oth have developed these potential instruments of mastery, 
york lave ‘gone over’ the principal items of knowledge and ‘ gone 
lent hrough’ with the principal forms of skill required. The mas- 
hirst -r has not stopped here. He has initiated himself body and 
vthe oul in the elements, so that after a time such things are to him 
has ke letters and words to an educated man. They shoot to- 
_ = ether easily into new combinations. They are units of medi4¢ 
sriod tion, of invention. ‘Meanwhile, to the man who has only ‘a 
rt of 3ood general knowledge of the field,’ the feats of the master 
thet are impossible and almost incredible. The master’s units of 
iteau 


thought are each to hima problem. He must give time and 
pains to each one separately. He cannot think with them. He 































374 WILLIAM L. BRYAN AND NOBLE HARTER 





is necessarily a follower, or, if he essays the freedo’n without 
he is worse than a follower—a crank. 





the power of the master, 








’ 4. Liffective Speed and Accuracy. 
There is scarcely any difference between one man and an- 


other of greater practical importance than that of effective 







speed. In war, business, scientific work, manual labor and what 
not, we have at the one extreme the man who defeats all ordi- 





nary calculations by the vast quantity of work he gets done, an 
at the other extreme the man who no less defeats ordinary cal- 
culation by the little all his busyness achieves. The former is 
always arriving with an unexpected victory ; the latter, with an 








unanswerable excuse for failure. 

It has seemed to many psychologists strongly probable th 
the swift man should be distinguishable from the slow by reac- 
granting that the performances de- 






tion time tests. For (a), 
manded in practical affairs are far more complicated than tho 
required in the laboratory tests, it seems likely that one who is 
tuned for a rapid rate in the latter will be tuned for a rapid 

Moreover (4), 








rate in the former, when he has mastered them. 


ile 
u 





a rapid rate in elementary processes is favorable to their 
sion into higher unitary processes, each including several of the 
lower. Finally (c), a rapid rate in elementary processes is fa- 
vorable to prompt voluntary combinations in presence of new 







emergencies. 

In face of these a frrorz probabilities, eleven years’ experi- 
ence in this laboratory (the first three being spent mainly on re- 
action times) has brought the conviction that no reaction time 
test_will surely show W hether a given individual has or has not 


e“ective speed in n his work. Very ‘slow rates, especially in 
complicated reactions, are strongly indicative of a mind slow 
and ineffective at all things. But experience proves that rapid 
rates by no means show that the subject has effective speed in 


the ordinary, let alone extraordinary, tasks of life. How is 










this to be explained? 
The following answer is proposed: The rate at which one 


makes practical headway depends partly upon the rate of the 
m and nervous ses involved; but far more upon how 
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much is included ineach process. If A, B and C add the same 
columns of hNgures, one using readily the method of the light- 


ning adder, another the ordinary addition table, while the third 


makes each addition by counting on his fingers, the three are 
presently out of sight of one another, whatever the rates at which 
the processes involved are performed, The lightning adder 
may proceed more leisurely than either of the others. He steps 
a league while they are bustling over furlongs or inches. 

Now, the ability to take league steps in receiving telegraphic 
nessages, in reading, in addition, in mathematical reasoning 
and in many other fields, plainly depends upon the_acquisition 
of league-stepping habits... No possible proficiency and rapidity 
in elementary processes will serve. The learner must come to 
do with one stroke of attention what now requires half a dozen, 
and presently, in one still more inclusive stroke, what now re- 
juires thirty-six. He must systematize the work to be done and 
must acquire a system of automatic habits corresponding to the 
system of tasks.“ When he has done this he is master of the 
situation in his field. He can, if he chooses, deal accurately 
with minute details. He can swiftly overlook great areas with 
an accurate sense of what the details involved amount to—in- 
deed, with far greater justice to details than is possible for one 
who knows nothing else. Finally, his whole array of habits is 
swiftly obedient to serve in the solution of new problems. 
Automatism is not genius, but it is the hands and feet of genius. y 








COMMUNICATIONS FROM THE PSYCHOLOGICAL 
LABORATORY OF HARVARD UNIVERSITY. 


AUTOMATIC REACTIONS. 





BY DR. LEON M. SOLOMONS, 


University of Wisconsin. 


The experiments upon the time of automatic reactions, of 
which I wish to give a brief account here, are an outgrowt! 
part of the work on Motor Automatism published by Miss Stein 


] 
4 


and myself in the Review for September, 1896. I had three 
main objects—to see whether the various stages of automati 
which we there distinguished had characteristic reaction ti: 
to get evidence, if possible, for the theory advanced in 
article, that the feeling of personal agency accompanying 
movement is due primarily to the motor neurons of the cortex— 
that is, that it is the absence of their activity which gives 
movement its feeling of impersonality ; and third, to attack th 
problem of the relation of attention to the different types 
reaction by studying reactions in which attention was total 
absent. 

The experiments are not complete, and their evidence is 1 


as clear and convincing as it might, I believe, be made. But 





since it is doubtful whether I shall be able to continue them 
the near future, and especially since some of the indications 
may prove valuable suggestions to other workers in the fiel 
think it advisable to give at least a preliminary account now. 
GENERAL Metuop. The mode of distraction adopted was 
the same as in the experiments on motor automatism—the read 
ing of light, entertaining literature. The stimulus was the 
sound of an electric hammer. During part of the experiments 
the Scripture reaction key was used. During the last part this 





was changed, since some of the subjects found difficulty 
376 
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taining the contact between reactions without interfering 


he complete automatism of the movement. I accordingly 


ed to an Ewald key, but used a contact through mer- 


instead of the simple metallic contact. With this key 
siderable unconscious pressure might be exerted by the 
ect upon the key without breaking the connection, and yet 
reaction require no special effort. The mercury contact 


only a very slight immersion—never more than z!, of an 


-and did not, I believe, appreciably attect the reaction 


while it was of considerable assistance in maintaining con- 
ons during the intervals between the reactions. 
lhe chronoscope—placed in a separate room to prevent the 
ect knowing when an observation was to be made—was 
cted in the usual way, the stimulus closing the circuit, and 
breaking of the contact by the reaction opening it. Find- 
difficult to maintain an adjustment of the fall hammer 
tant over long periods of time, recourse was had to a pendu- 
control. This had the disadvantage that the time of the 
ol was greater than that of the reactions studied. But as 
ive values only were desired, this was no real difficulty, 
e the greater certainty of constancy of conditions from 
th to month was a distinct gain. 
The subject was instructed to keep his attention as closely 
ossible upon what he was reading, and not to think of the 
periment. He was asked to introspect as carefully as cir- 
tances permitted, but not so as to interfere with the autom- 
The subjects differed considerably in the ease 
they acquired the ability to react automatically, but the 
ges seemed to be the same in all. 
\t first the attention is all on the experiment, the subject 
ng without understanding. Gradually the incidence of at- 
n shifts, and he is able to keep his mind on his reading 
veen reactions, but has to stop reading to react. The inter- 
nce produced by this reaction becomes less and less, until 
irlous stages of automatism are reached and _ passed 
Some subjects become automatic after very little 
others require a good deal, and their results are more 


le for the light they throw on the passage from voluntar\ 
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to automatic reactions, than for the passage from simpl 
matic to subconsciousness. 

At first the reaction times were studied by the usual m 
of taking the average, corrected if necessary by throwit 
those with very large residuals. But during this process i 
observed that the small residuals were not, as they shou 
in the majority: but that often, on the contrary, there w 


} 
| 


large number of large residuals of about the same value, 


_ 


few, if any, small ones. This showed that the averag: 


f 
— 





simply a mean between two reaction times of different 
and, therefore, thoroughly misleading. Accordingly I 
the method of plotting the reactions, as one plots an error 
The resulting curve is, of course, of the same form as wou 
obtained by plotting the residuals, the position of the 
alone being changed. 

The curves so obtained did not in general assume the 
of the theoretical error curve, but showed a grouping of t . 
actions about several points. It had been my intention to 
the effect of frequency, intensity of stimulus, etc., on the 
tion times, and I had arranged my apparatus with that 
But finding the problem complicated by the reactions b¢ 
mixed types, I thought it best to confine myself to m 
problem. 

Owing to the uncertainty of the last figure of a reactio1 
obtained in thousandths of a second, I plotted the curves, d L 
the course of the experiments, for hundredths of a second 
Becoming satisfied, however, that this method failed to brit 
some important features of the reactions, | commenced a 
minute study, with various methods of plotting. A comp 
of these results convinced me that the best method for the 
sults was to let the ordinate corresponding to any time 1 - 
sent the number of reactions having a value within 2¢ 
time. This gives a curve the main features of which m 
seen at a glance, but which is, nevertheless, not mislea 
simple. 

It will be seen in the following discussion that I do not 


much reliance upon the lesser variations in the curves. 





are probably important, but the chronoscope is too inaccul 


instrument to warrant reliance upon them. 
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Tyres oF REAcTION.—My subjects, eight in number, 
divided into three groups. Group one, consisting ol 


ects G, B and D, required long practice before becoming 
ughly automatic. They tended toward the auditory type. 


bd 


is, their thought is largely in sound terms, and their atten- 
is readily attracted and held by sounds. The subject G 


etimes distracted himself by thinking of music he had heard. 
ip two, consisting ol subjects M,S, and De, were of the 
motor type. They could not recall sounds at all. Their 


ry was all visual and motor. These subjects readily be- 


e automatic and passed through all the stages of automatism. 
Ip three, consisung ot subjects Ho and Ha, were inter- 
ite. They were poor visualizers, but their motor and audi- 
memories were good. They occupied an intermediate posi- 
as regards automatism. They found it difficult to keep the 
ition from wandering to the experiment. Their automatism, 
e in general apparently very good, was easily disturbed. 
se two'subjects experienced the most difficulty in maintain- 
ie contact during the intervals between the reactions. 
ether the correlation here appearing between the types ot 
very and the tendency to automatism is accidental or signifi- 
t, remains to be seen. 
lig. I presents a series of curves obtained from the subject 
Each curve, except the first, represents the results of re- 
ns taken at one sitting. The abscissa gives the ti 
ie reaction; the ordinate, the number of reactions havi 
ime, or coming within 20 of it. The curves are arranged 
me order, beginning at the bottom, and illustrate the progress 
utomatism. The subject G did not in general react auto- 
iically. He found it difficult to keep his attention away from 
experiment, and when he did the reactions were often vol- 
ry. That is, he had to turn his attention to the experiment 
the stimulus came in order to react. He eventually be- 
e fairly automatic, however. His imagery is auditory and 
glance at the curves shows immediately this characteristic. 
are a large number of comparatively quick reactions in 


rlier ones, then long reactions predominate, and then short 
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Fic. 5.--This curve shows the distribution of 51 


ditferent subjects. 


ones again. All the subjects showed this peculiarity. 
reason is that at first the attention is on the experiment, an 
subject in a condition of expectation, and we therefore 
something near the conditions of the ordinary simple react 
Later he learns to keep his attention off the experiment, an 
reactions are slow. Then the path gets worn smooth by 
and the various stages of automatism commence, ending 
very quick reaction. 

The subject’s notes amply confirm this explanation, it 


firmation is necessary. G notes for the first curve, whic! 


resents the results of three days’ observations during Nove 


that his attention was more or less on the experiment 
time. 

For Jan. 19 we have the note, ‘* Attention somewhat 
periment, but not enough to give any really voluntary react 
No very fast ones, as when attention is on reaction: no! 
very slow ones, as when I do not react and then recollect 
self.” The results of self-observation are amply confirm: 
the curve. 

Feb. 25 the reactions were judged to be about ‘in bs 
voluntary and automatic.’ On Mar. 25 the automatism | 
sidered fair, and on Apr. 15 ‘more automatic than u 
On May 20 the automatism was judged to be very good, a! 
expressed a doubt as to whether he heard the stimulus dist 


before he felt the reaction. 
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will be noticed that during the period between the reac- 
in which the attention was on the experiment, and the ap- 
ance of good automatism, the bulk of the reactions are 

2900. After automatism sets in the bulk of the reactions 
vlow 2900, and on May 20, when for the first time a doubt 
ars as to there being a distinct interval between stimulus 
reaction, there are a large number below 2300. The re- 
s from other subjects show that these peculiarities are 
ificant. 
Fig. 2 shows a similar series of curves from the subject D 
e G, the usual imagery of D is auditory and visual. She 
me automatic much more quickly, however, though remain- 
for a long time in the first stage. The first move represents 


oe 
g 
; : ; wi ; ; ae 
result of the first day’s experimenting. She had very little 
culty in keeping her attention off the experiment, and after 


1° 
| 


little practice the reactions ceased to disturb her readin; 


\ 


\ 


Nevertheless, it will be noticed that even in her case we 
vreater preponderance of short reactions in the first curve. 
curve shown is for Mar. 2. Her report was ‘ Attenti 


ittracted by sound, reaction automatic.’ The next curve 


vn is for March 10. The number of reactions below 230¢ 


Ww oataminimum. She reported the reactions as seeming 
rfectly regular and automatic.’ She always heard the stim- 
first, and then the reaction followed, without an interval 
veen, or any movement of attention, or effort. March 
was asked to compare the interval between the sound and 
eaction, with that between the reaction and the click made 
the key on striking. She found it difficult, but thought the 
nid interval rather longer. 
On March 25 I began giving the stimuli more frequently— 
72 seconds on an average, instead of every 15. The 
ct’s judgment was that the greater frequency increased the 
matism. In one sense this is apparently true. It should be 
ced though that in her case, as in that of G, the introduction 
1¢@ more frequent stimuli is marked by an increase in the 
er of short reactions greater than that of subsequent dates. 
inclined to believe, therefore, though they did not notice it 


selves, that the greater frequency at first had the effect of 
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drawing their attention to the experiment a little, and that 
effect passed away later. 

On April 14 she notes that in one place the reaction and 
stimulus seemed simultaneous, and that some of the react 
seemed ‘impersonal.’ It will be noticed that corresponding 
this note we have a large number of reactions below 230, 
several in fact below 180. Impersonality was never noted 
her again, though on May 25 she again observed some reac- 
tions in which stimulus and reaction seemed ‘almost simul!- 
taneous.’ 

It is to be noticed that D’s reactions were nearly always : 
low 290. The long period in which the reactions were al 
this, shown by G, is absent in her case, owing apparent) 
the almost immediate occurrence of automatism. The sul 
B, the third of this type, gave results similar toG. She 
a long time in becoming automatic according to her report, 
her reactions showed a majority above 2900 for a long 
With D as with G, turther, ‘simultaneous’ reactions \ 
noted with the reappearance 1n number of reactions below 
] 


The indications trom these three subjects are, then, that 


reaction time for automatic response to sounds begins somew 

in the neighborhood of 290. A reaction time longer thai 
indicates that some effort of attention or will is necessary. T 

is no change in this subjective condition until we rea 
region below 2307, when apparently a new type of automatic re- 
action begins. ‘To study this other type we must turn 
records from other subjects. The exact limits of the first 
as well as the significance of the different groups of react 
indicated by the curve within this general type, had best be « 
sidered later. 

As to the character of this group of subjects, supposing 
it does represent a type of person, there is not, I think, any 
reason for thinking the difference between them and _ ot 
other than one of degree. With time and proper methods t 
will, I believe, pass through all the phases of automatisn 
made no special eftort to hurry them, for [ was more than 
ing that some of my subjects should remain in this phase, 
its better study. Instead of trying to adapt the conditio1 


_— 
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xperiment to the habits of attention of the subject, I made 

the same for all subjects. Naturally the differing habits 
tention resulted in differing responses upon the part of the 
iects. As the practice was infrequent—I had none of my 
iects oftener than twice a week—these individual differences 
Tree scope. 

Group 2, Fig. 3 shows a series of curves obtained from 
M is of the visual motor type. The first curve, March 2d, 
vs results of the first day. He reported no trouble in read 

y¢ during the reaction, but an undercurrent of attention on ex- 
ment. His attention was attracted first by the stimulus. 
e stimulus and the reaction sometimes seemed simultaneous. 
e time between the stimulus and the reaction usually seemed 
ter than that between the reaction and the second click. 
On March 9 he reports his reactions rather regular. The 
lus comes distinctly first, then his feeling of reacting, then 
yuund marking the completion of the reacting. On March 
th, for the first time, some of the reactions seem impersonal. 
hese Impersonal reactions the second interval, that between 
feeling of reacting—a muscular teeling in arm or finger 
the sound made by the key, seemed shor/ey than the first 
In a few reactions he can recognize the stimulus be- 
the reaction, but in many he doubts whether he would 
v the order of events but for former experiences. On 
ch 30th nearly all the reactions feel impersonal. The whole 
il between the two sounds seems shorter, but the interval 
een the stimulus and the reaction feeling is about the same 
at between the reaction and the second click. On April 6 the 

ns are stillimpersonal. He gets the stimulus by a memory 
-image. The reaction first attracts his attention, and then 
aware of the whole thing at once, though in the totality 

present the stimulus seems to be first. It seems to be a 

cession of things all at once.’ In the latter part of the ex- 


nent the reaction was sometimes all over before he knew it, 


i¢ whole thing came as a sort of memory atter-image. 
11, ‘sometimes the attention is first attracted by a funny 


¢ marking the completion of the reaction, a restless nerv- 


-~ 


celing. On May 18 he reported a curious feeling which 
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was also noticed frequently by S.. He knows the stimulus 
come before he really hears it. It is a perfect imitation ot 
hysterical anesthesia with ‘clairvoyant’ tendencies. The 
planation is, presumably, that the sensory nerve current pa 
over into a reaction before rousing its usual response in 
auditory centers of the cortex. The reactions on this ocea 
were only partly impersonal. They were frequently enti 
over betore he knew anything about it. On May 25th 

characteristic was still more marked, being almost unconsi 

toward the end. The reactions were only in part imperso 
In some cases the stimulus and the reaction seemed all one 
other cases the reaction was almost simultaneous with the se 
click. 

It will be noticed in this case that impersonal reactio1 
not appear until we have reactions below 1800; that they 
not judged to be nearly all impersonal until the great ma) 
are below this point; and that when this ceases to be thi 
the reactions are again only in part impersonal. 

Further, it will be noticed that the first type of simple 
matic reaction that predominated in the reactions of D and G 
that is, a personal reaction with the stimulus coming disti 
and clearly first—is not noted after March oth, when react 
above 2300 cease to be prominent. The indications then ag 
with those obtained from D and G. The first type of auto: 
reaction stops at about 2310. The impersonal reactions 
below 1806. How about the interval? The reactions betv 


18o and 230 are sometimes characterized by ‘ simultaneot 


actions,’ but not always. When they first occur they h 
peculiarity. Afterward, though they are very distinct 
both the impersonal and the simple automatic, they are dith 
describe. The subject M, it will be noted, only observed 
simultaneous reactions once, though throughout the exper 
ments he noted reactions not belonging to the other types 
another subject of this group, only experimented once. 
M, he became automatic very quickly. He reported 
‘simultaneous reactions.’ The other subject belonging 
group, the writer, S, had a similar experience. I n 


simultaneous reactions very frequently at first—over a 
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than M and De, but relatively short—but very seldom 
ird. On two occasions this simultaneity was so marked 

riking that I stopped the experiment to find out the record. 

showed reactions of 2090. In general it is not possible to 
judgment of the character of an isolated reaction—one 


hon 


nly get a general impression of a number. Nevertheless, 


minance in the mass of feelings composing 


absolute simultaneity is not frequent, reactions which 


very similar to these are frequent and perfectly distinct. 


ire the quickest feeling reactions—unless we judge the 
the interval between the two clicks. They are char- 
ed by uncertainty about the order ot events, and a general 


! 
the tota 


stimulus, movement, etc.—of the muscular and innervation 


gs. Before passing to the general discussion of the re- 


> 


however, it will be worth while to consider brietly the third 


ig. 4 gives a few curves from the subject Ho. Ho is a 


4s 


as rather erratic in his reactions, sometimes being 


visualizer, but has a good auditory and motor memory. 


gy \ ery 


tic, and at other times not so. The first curve shown is 


} 


ruary 24th. By that time he had settled down to greater 


iritv. He notes that his attention is first attracted by the 


nm. Also, that throughout the experiment there is a 


TePeING 
ct 
| ny 


of tension inthe arm. For March 4th he notes 
impersonality. March 11th, sometimes simultaneous, 
mes impersonal. On March 23d, ** Not as automatic as 
condition of expectation. Some simultaneous, very few 
sonal. Second interval most marked.” On March 23d the 


ipid stimuli—every 71% seconds—were first introduced. 


Ilo, as with the others, their first introduction is marked 


1) 


reponderance of shorter reactions. But Ho notes a dis- 


} 
+ 


nce of the automatism, which the others did not. I be- 


he explanation is the same in all cases, but that only in 


s the disturbance great enough to be noticed. In this 


whenever the shortness of the reaction is due to atfen- 


eing on the experiment, the short reactions do not feel 


al. 


Simultaneous reactions are, however, noted, 
there are but two or three reactions within the interval 


they usually occur. Both facts are, I believe, significant. 
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The last reactions are noted as very impersonal. The { 
interval seems the longer. 

Perhaps the most important thing in these reactions is t 
indication of a fourth type of reaction below 130. The subj 
tive conditions corresponding to these low reactions do not s¢ 
to ditfer much from those of the third type. They are, p 
haps, a little more strikingly impersonal, and the second int 
val is still shorter. But these ditferences might appear in | 
third type after practice had worn its path smooth and the s 
ject had grown more accustomed to its observation. I am 
clined to think, therefore, that the difference between the pat! 
indicated by these two groups of reactions does not involve ai 
difference in consciousness; that the change is entirely in 
lower centers. 

GENERAL Discuss1on.—Until the facts are more clearly 
tablished I do not feel justified in taking up the time of 
readers of the Review with a full discussion of their sigt 
cance, for this would involve the presentation and examinati 
of a much larger number of curves, a very tedious discuss 
and, in the end, still much doubt and uncertainty. This w 
be worth while only if no more conclusive evidence could 
obtained. But as I believe that more extensive experiment 
will save this, the proper course seems to be to give only a b: 
statement of the most general conclusions to which the exp 
ments have led me. 

Above 290¢ wehave reactions in which some element 
will appears. In the slowest there is an idea of the moven 
about to be made. In those nearer to 300¢ there seems to bh 
vdea between the stimulus and the reaction—nothing but a 
ing of voluntariness, of somehow willing what takes p 
This is not the feeling of effort mentioned as one of the elen 
of a sensory motor reaction in my paper on * Normal M 
Automatism.’' The feeling of effort does not appear in t 
simple movements, unless the subject gets tired. It is rat! 
portion of what we called the ‘motor impulse,’ and desc! 
as **a mélange of visual and kinesthetic material, as w: 


other elements not easily described, and, perhaps, really a d 


1 PsycH. REVIEW, Vol. III., No. 5, p. 498. 
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vusness of a motor current.” The results of these reaction 
iments permit, I think, a somewhat closer analysis of this 
impulse and the stages of its disappearance. The ‘ visual 
kinesthetic material’ seems to disappear first, and then this 
iar will feeling. My chief evidence for this view is the 
ement of the subject G, on days when his reactions were 
gely between 280 and 340, that between the stimulus and the 
on there were ‘ feelings,’ but no ideas or readily describ- 


reacuwions. 


Below 2900 we have nothing left of the motor impulse ex- 
the feeling of personal activity. In the typical reaction of 


class the subject is resting quietly, when his attention is sud- 


attracted by a sound—or, rather, he suddenly hears a 


|, for there is no conscious movement of attention. Immedi- 
after he feels himself react. Then he hears a click tell- 
im that the key has been pressed down. During all this 

e he has gone on with his reading undisturbed. He is con- 
of what has happened, but that is all. These reactions 

o correspond to the usual * sensory reaction.’ 

The next type, from about 175 to about 225, is characterized 
he prominence of the reaction feeling. When reactions of 


type first appear their distinguishing feature is the simul- 
Vv} PI 4 g 


of the stimulus andthe reaction. The subject’s attention 

¢ tully on his reading, he is aware a@/ once of a sound and a 
ement. He finds himself pressing a key at the same time 
© hears a sound. Later he does not really hear the sound 
same time as he reacts. He is suddenly conscious of 
cting, and later of two sounds. Of these sounds, the one 


= 


ms to be a memory after-image of a sound made before the 
ction, the other to be the sexsatvon ot a sound coming a@//e? 
reaction. The explanation of this change seems to me to 
In the first type the sensory current goes first to the 

ry centers, where it awakens a response, and then to the 
rs, Whatever they are, whose activity gives the reaction 
g, or the beginning of the reaction feeling, and then out 
muscles. In this second type the sensory current divides, 
yoing direct to the reaction center, part to the auditory 


ind rousing both to activity at about the same time. As 
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the new path gets worn less stimulus goes to the auditory cent 
and they respond only after some time. To put it another 
with the establishment of the shorter path the attention 
more completely away from sounds. Now, whenever we tf: 
hear a sound immediately, and later turn our attention to it 
get it by a sort of memory after-image. This memory 
image has peculiarities of its own which enable us, or caus 
to apperceive it as such, and project it into its proper time rm 
tions, or what knowledge and habit would indicate to b: 
proper time relations. Thus, though the reaction is the 
thing to come into consciousness, we apperceive the whole ¢ 
of stimulus (perceived by memory atter-image ), reaction fe 
and tinal click, according to previous experience and 
knowledge ot the particular circumstances. This view of 
relation between the two types is in entire accord with the 
that subjects with active and sensitive auditory centers ret 
so much longer in the first stage than those whose motor cent 
are the more active. 

In the third stage, the impersonal reaction, the last ele: 
of the motor impulse, has disappeared. In this type the rea 
feeling is followed very quickly, if not accompanied, by th 
click. Sometimes the subject heard the stimulus very disti 
before the reaction. Sometimes he is first conscious of thi 
action, and gets the stimulus by a memory after-image : 
there is no doubt in his mind that the stimulus came befor: 
reaction. What is the meaning of these observations fr \\ 
has happened when the reaction becomes impersonal? 
shorter interval between the reaction feeling and the final 
as well as the longer interval between the stimulus and tl 
action feeling, seem to demand one, and only one, explan 
In the previous types the beginning of the reaction feeling 
an activity in the cortex. In this the reaction feeling is p 
a sensation from the muscles of the hand and arm. The 
sory current must now go over into a motor reaction throug 
lower centers entirely, or, at any rate, withcut awakenin 
response upon the part of the cortex. To this extent then 
lieve that the theory advanced by Miss Stein and myselt 


the origin of the feeling of personality is fully contirm: 
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e experiments. The reaction becomes impersonal when the 
center that contributes anything to consciousness drops out 
e sensory motor path, and this center coritributes nothing 

is feeling of personality. 

When we come to inquire more carefully into the identity of 
center difliculties arise. The reaction feeling is the same 

he impersonal and the personal reactions. It has changed 
ng but its orientation, so to speak. It is felt in a different 

tion to the personality and the stimulus. 


ime. How is it then that in the personal reactions the 


f 


reaction feeling is timed by the part ot it which sim 

s its personal coloring? This fact sugg 
ast center, which gives the personal relation, is a kinesthetic 
nter, and inc ludes a feeling of the reaction identical with that 
nished by return sensations alone. But this view in turn has, 
ems to me, grave difficulties. All the kinesthetic part of 
sensory motor path seemed to have dropped out before the 
stage of automatism. Moreover, in the personal reaction 
is not conscious of both the reaction feeling and the return 
tions. It is necessary, therefore, to suppose that the two 
. though occurring successively. But if we admit that nerv- 
s disturbances separated by such an interval of time may fuse 
) one presentation, the necessity for supposing the center giv- 
the personal feeling to be kinesthetic ceases. The most 
il supposition, then, seems to be that it is a motor center: 
that its activity gives the personal feeling to the sensations 
tollow. I do not mean that the activity of the motor cen- 
gives a consciousness of personality alone. The feeling 
one has reacted is not a feeling of personal activity plus a 
laa feeling. It should rather be said that zen the sensa- 
from an arm movement are preceded by a discharge of 
responding motor cells of the cortex the) are Se tto be 
nal, The activity of the motor cells is thus responsible 
he resulting state of consciousness taking this form. The 
rsonality of the reaction, or its personality, as the case may 
not part of the reaction feeling, but a peculiarity of the 
state of consciousness in which the reaction feeling is rep- 


ed in all its relations to the stimulus and the second click, 
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and to the reaction. It is this characteristic of the whole s 
of consciousness that is determined by the presence or abse1 
of the activity of the motor cells. 

As to the fourth group of reactions, if it exists, it must co 
spond to a still shorter path. The neuron whose dropping 
marks the difference between this group and the preced 
apparently furnishes nothing to consciousness, and is | 
sumably outside the cortex. On the other hand, thoug 
should it be thought that the feeling of personality comes t 
a kinesthetic center, and that this is anatomically disti 
from the motor zones of the cortex, the way is open to reg 
the fourth type as the first purely ‘extra-cortical.’ In 


present state of our knowledge of the finer anatomy of tl 


us ¢ 
sory motor path and the meagerness of these experiment 
would be unprofitable to discuss further the correlation of 
ditferent types of reaction with Known sensori-motor paths. 

As to the third question, the relation of attention to rea 
time, these experiments show that all types of reaction are | 
sible without the attention being on any part of the reacti 
in so far, that is, as we take the length of a reaction as an i 
of its type. They further indicate that the will has not 
to do with the ordinary reaction, its function being contin: 
after a little practice, to placing the sensori-motor path 
condition favorable to rapid reaction. The muscular rea 
is practically a retlex—as the Leipsic school contend—and 
sensory reaction is at least automatic. 

Professor Angell’s' view that the ultimate effect of pra 
is to reduce both types of reaction to the same time, seems | 


view, that the subject’s habits of attention, as reflected in his 


to be confirmed by these experiments. Professor 


imagery, is an important factor in determining his behavi 
reaction experiments, seems also to be in accord, though m 
periments do not throw any light on the more specific sug 
tions made by him as to the exact way in which these |! 
influence the simple reaction.” 

My observations on the earlier reactions, when the sub 


1 PSYCHOLOGICAL REVIEW, May, 15896 


2 PSYCHOLOGICAL REVIEW, 1595, p. 259. 
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attention was still in part on the experiment, would lead me to 
believe that the principal effect of attention in this case is to 
bring the entire motor mechanism into a condition of heightened 
sensitivity. Asa result, when the’ stimulus comes, all the paths, 
or many of them, are used. The reaction time is, of course, the 
time of the fastest: but the current also traverses the others. 
On this account the reactions never feel impersonal, but do very 
often feel ‘simultaneous.’ The motor cells always respond 
hefore the return sensations from the reflex reaction have arrived, 
and give the reaction a personal feeling, eventhough, in fact, it 
is reflex. But the division of the current between the paths of 
the first and the second type is the most favorable condition 
for ‘ simultaneity.’ 

Before closing, a few words may be said concerning the 
smaller groupings shown by the curves. Though in the curve 


epresenting a single day’s reactions it is to be expected that 


some of these groups are mere matters of chance, this explana- 
ion will not hold for large numbers of reactions. In fact, a 
clance at the curves will show a great deal of uniformity in 
this respect, showing that even as few as thirty or forty reac- 
tions will give reliable groupings. Especially is the location of 
certain of the minima very constant from day to day. Appar- 
ently the changes in reaction time due to practice, and even the 
differences between one individual and another, are due pri- 
marily, if not wholly, to the relative preponderance of different 
groups, rather than to change in the time corresponding to the 
same group. 

Fig, 


ditferent subjects, during two weeks in May. I select this period 


5 shows acurve obtained from the reactions of five 


because both subjects and apparatus were fairly constant in their 
behavior throughout it. It will be seen that the groupings are 
no means destroyed by this combination of the results from 
eral subjects and on several different occasions. More hetero- 
‘neous selections of results also continue to show the grouping 
very marked manner, but not so satisfactorily as this. 
It will be noticed that much of the grouping shows a large 


up separated from its neighbors by deep minima, which is di- 
vided in turn into two groups, separated by a much slighter 








394 LEON M. SOLOMONS. 


minimum. This smaller grouping I do not consider reliable, a 
Group 


it may be largely due to the chronoscope. The larger g 
ings can hardly be so explained, and since they are not marked 
by differences in consciousness they presumably represent dif 
ferences in the sensori-motor path outside of the cortex. T} 
detailed discussion of this subject, however, I reserve until 
can present fuller and more exact results. 

In concluding, I wish to express my thanks to Profess 


D 


Miinsterberg and to my fellow-students in the Harvard Labora 


tory, for cordial codperation and assistance. 


























RECOGNITION UNDER OBJECTIVE REVERSAL. 


BY GEORGE V. N. DEARBORN, 


Columbia University 


This research was carried on in the Harvard Psychological 
Laboratory during the first five months of 1898. It was under- 
taken for the purpose of determining the facts as to the relative 
ease of recognizing objects when seen a second time, but under 
various degrees and modes of turning or reversal in a plane at 
right-angles to the line of sight. Knowledge of these condi- 
tions has value and interest to psychologists on more than one 
account, for the problem of recognition is inter-related with the 


wl 


ole theory of space perception and with that of vision in gen- 
eral, while the curious relations in which right and left are ap- 
perceived by the subject are herein also implicated. The com- 
parative ease and accuracy of the recognition of objects appear 
to be the sole criterion by which the relative naturalness of see- 
ing, so to say, may be reduced to figures and so to scientific 
exactness, for we are all so fully accustomed to seeing things 
in any possible mode or degree of reversal, both objective and 


bjective, that comparison with a normal position in each case, 


with judgments by various subjects and in very numerous cases, 
is the only practicable means to reliable information on the sub- 
ject. But in order that such recognitions may approach the 
threshold difficulty many objects quite unfamiliar to the sub- 
jects must be employed, yet objects sufficiently like each other 
to allow of reasonable comparison. These conditions, of a very 
large number of unique and unfamiliar objects easily made and 
handled, and comparable in all respects, are well satisfied in the 
choice made of the essential apparatus of this research, namely, 
the blots of ink, whose usefulness in Psychology was suggested 
by the writer in the Review for May, 1897, p. 390, and illus- 
trated and employed in a research into imaginations in the 


7¢ 
o> 
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American Journal of Psychology for January, 1898 (Vol. IX., 
No. 2, p. 183). In the present case these blots were made, 
each unique, to the number of about four hundred, on bits of 
white paper 4 cm. square and each attached to a card of thick 
pasteboard of equal size and shape; these were kept, arranged 
in order, in long, closely-fitting metallic cases. The blot-cards 
were numbered consecutively by figures on the backs, while the 
four edges of the card were lettered respectively A, B, C, and 
D, the arbitrarily chosen normal position of the blot or charac- 
ter being that in which A was at the bottom or, when lying flat, 
nearest the subject; similarly for the other letters, each repre- 
sented a quadrant of reversal from the norm. The front and 
back of blot 126 are here reproduced, actual size, as an example. 





























Front. Back. 


Besides this regular series of blot-objects, each quite unique, 
there were employed twenty-one pairs of blots in which the 
components differed only in that each was to its mate as the 
right hand to the left, the so-called mirror-reversal. These 
were numbered and lettered similarly to the rest, with an R pre- 
ceding the number. These ink-blots, thus prepared and 
marked for exact determination at all times and in whateve! 
position, constituted really the simple apparatus of the exper'- 
ments. 

The schedules by which the characters were arranged 


variably in series and sets of series, and in that order succes- 
sively exhibited and judged upon, were made out by thei 


1c 


numbers alone—that is, without any regard whatever to 
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form or other quality of the blots themselves. They thus being 
taken quite at random in preparing their order, there was no 
possibility (because of their large number) that any differences 
that might exist in their suggestibility, ease of being remembered, 
similarity of successive characters, etc., should obtain, and so 
vitiate their proper recognizability; for ‘chance’ is in sucha 
case, in the long run, a better safeguard than any deliberate 
selection by an individual could be. 

To secure the requisite precision and a record of the times 
of observation required for each judgment, a simple and ordin- 
ary electrical apparatus was arranged, which may be described 
as follows: On the subject’s table convenient to his left hand 
were fixed two keys, each actuating a pen tracing on a slowly 
revolving smoked drum, the left line indicating always the ‘ yes’ 
judgments and the right the ‘no’ judgments. Between these re- 
cord-lines, an inch or less apart, a time-line marking seconds was 
traced by a similar pen worked by a Lough electric pendulum. 
Thus in small space there was kept a complete record of every 
‘ment, both as to its quality and as to the exact time its judg- 


lg 


yuc 
ing required. Subjective notes were also regularly written with 
the other records on the drum. Convenient to the right-hand 
of the subject, and piled face-up in a frame made to fit, the vari- 
ous blot-cards were successively exposed by the subject and 
judged upon. 


TABLE I. 


SET V 
Series Series i Series Series Series Series Series Series Series Series 
HI 42 43 44 45 46 47 45 49 59 
I R166 R166! 299 306 316 320 327 334 341 

252 282C 292 300 307 317 321 321B 335 342 
253 288 293 293D 308 308C 322 328 325C 343 
275B R167 | R167! | 301 309 318 323 323B 3336 336D 
2768 289 294 294D 310 R169 R169! 329 337 344 
54 254C 295 302 311 319 324 330 330C | 345 
255 R163 | R168! | 303 312, Rizo Rrz7o! 33! 335 338D 
286 290 296 304 313 313C | 325 3258 339 346 
279B | 291 297 305 314 314C 326 32 332 347 
257 257C 298 298D 315 R351 R351! 333 340 340D 


lhe 368 blots employed were arranged in successive series 
of ten, with ten such series in a set, one set being the number 
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judged upon at each day’s sitting. The plan being to expose 
to the subject certain of the blots twice, or sometimes thrice, in 
various quadrants of reversal, the five sets were arranged in a 
manner best conveyed by the representation of an actual set- 
scheme here. Cf. Set V., reproduced in Table I. This repre- 
sents the invariable order in which the series of blots were pre- 
sented to the subject, always with an accurate interval of ¢hree 
minutes between the beginnings of the successive series. Thus 
the time which elapsed between perception of the character in 
its normal position and the judgment as to recognition was in 
each case nearly constant. It will be observed that, with the 
exception of Series 45, in which all the blots are new to the 
subject as a test, 30 per cent. of the object-figures are repeti- 
tions, a fact, of course, quite unknown to the subject, as were 
all other details of the schedule. In this set Series 41 will be 
seen to have its quota of repetitions like the rest, but judg nents 
upon the three have only secondary interest, and are not counted, 
because seen perhaps days, instead of the regular three minutes, 
before. In Series 42, then, it is evident that the second, sixth, 
and tenth characters were repeated and quite inverted, as the C 
in each case indicates. In Series 43 the first, fourth, and 
seventh blots were repetitions ; but here the normal (1) positions 
of the mirror-reversal were compared, as also is the case in 
Series 47. In Series 44 and 50 the degree of reversal was 270 
or three-fourths (//) ; and in Series 48, 90°, or the P reversal. 
By such a degree of irregularity in placing the repetitions in the 
series all chance of suggesting any regularity to the subject was 
avoided. 

The instructions given to the subject were as follows: ‘* Make 
your judgments yes or no in answer simply to the explicit ques- 
tion, Have you ever seen this blot before? Make your judg- 


t 


to that attained from the comparison of two blot-characters, one 


seen just before and the other never seen before. When ready, 
make your judgment reactions with equal energy and prompt- 
ness in all cases, so that the mere time-reactions, as a constant 
function, may be disregarded. Let a quick double reaction on 
a key indicate extreme certainty, and a prolonged pressure a 





























pr portional degree of doubt. 


SU a 
al 


nothing 


2) 


ll possible subjective notes of interest.” 
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s not to review in imagination the blots just seen. 





Read or converse between series, 
Report 


Thus the subject knew 


of any reversals, of the number of repetitions in each 


series, nor of the purpose of the research even; he or she merely 


answered yes or no to the question as to recognition, when 


] 


certain’ of his or her judgment in that regard. 


Within the 


fe) 


period of three minutes no incentive to hurry was suggested. 


TABLE 


I]. 
































REPEATED BLOTS, 
| 
| VERSAL POSITION. A. I A R'¢ 
i - F - “ om 
| Recognitions. Per cent oI 30 SI 16 54 57 
I 
Whole No. cases. 33 22 97 19 29 I4 
Recognitions. Per cent. 33 24 39 15 45 25 
Whole No. cases. I2 21 61 I 7 > 4 
Recognitions. Per cent. gI 73 76 60 73 40 
Whole No. cases I2 I5 {I IO 15 5 
Recognitions. Per cent 62 25 290 { 25 
' 
Whole No. cases 2I 12 25 I 7 11 
sa: bedi sain an caine ale 
Recognitions. Per cent. gI 17 53 75 44 40 
5 
Whole No. cases. I2 I2 32 { 9 5 
Recognitions. Percent 55 22 43 zy ; 
ft 
Whole No. cases. 9 6 22 I 4 5 
Recognitions. Per cent 70 67 52 5O 22 
Whole No. cases IO 6 2 I 1 6 
Recognitions. Per cent. oO 17 23 O Oo 
Whole No. cases 3 6 9 2 6 Oo 
a 
Recognitions. Per cent 67 100 83 
Whole No. cases. 3 3 17 I I 2 
Average per cent. 70 43 Se 3 ' 22 
. 
« 


he seventy blot-cards required for one sitting 


oo] 


being, then, 


arranged in order on a table behind the subject seated at the 


apparatus, the method of procedure was, in brief, constantly as 


11 


IO1UOWS: 





[he time-pendulum being in action, the first series of 
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ten blots was arranged according to the scheme for that set (as 
exampled above) and placed in the holder face up, but covered, 
before the subject, whose left hand covered the judgment-keys. 
At a given signal, whose exact temporal position was carefully 
marked on the time-line, the subject lifted the blank covering 
card and exposed the first blot, reacted yes or no in the proper 
manner when his judgment was made, turned the used blot- 
card face-downward near by (so that marginal retinal images 
would not interfere), then immediately proceeded to the next, 
and so on through the series of ten. After an interval of three 
minutes from the time of beginning on the first series the sec- 
ond was begun, and so on through the set for the day. This 
number of judgments, although occupying only thirty minutes, 
was found quite sufficient for the best work of the subjects, the y 
generally reporting the judgments very tiring, especially those 
who are ‘ motiles’ or ‘ audiles’ in imaginational type. 

Nine subjects were employed in these experiments; two ot 
these were professors of philosophy, and the rest students and 
instructors in the Laboratory, one being a student of Radcliffe 
College. 

The figures which represent the more interesting part of th 
results of the research are given in the accompanying Table II., 
useful as a matter of record chiefly. Altogether they represent 
over 2800 judgments (and none too large a number); of these, 
30 per cent. are on repetitions. In the tables, A indicates 


TABLE III. 


UNREPEATED BLOTS. 


‘* RECOGNITIONS,” NON-RECOGNITIONS 
(FALSE. ) TRUE.) 
SUBJECT. PER CENT. CASES. PER CENT. CASES 
3B 2! 126 79 466 
as. 19.5 62 $0.5 256 
3. 5! 133 49 126 
4. 22 61 78 215 
5- 27 52 73 144 
5: 27 35 33 g6 
iP 24 32 76 IOI 
8. 16 IO 84 54 
9. 65.5 40 34.5 21 
30. 70. 
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normal position of blot; B, 90° reversal over toward the left; 
C, inversion; D, 270° reversal over toward the left; R'A, erect 
mirror-reversal; and R'C, inverted mirror-reversal. The last 
tabulation of figures (Table III.) gives the numerical details of 
the judgments on the blots exhibited to the subject but once, 
but judged as to recognition in the same manner as the rest. 
Of this class there were somewhat over 2000 judgments, or 70% 
of the whole number of exposures. It will be noticed from this 
second table of result figures that seven of the nine subjects 
judged that they recognized approximately one out of every five 
of the blots which in reality they had not seen before, about 
22% of their so-called ‘recognitions’ of these unrepeated blots 
being mistaken. Of the two remaining subjects, one (number 


~ ts 


3), with 259 of this class of judgments, ‘ recognized’ over 51%, 


] 
} 


and the other (number g), who, by the way, reported especially 
‘certainty in most cases,’ thought that he recognized 65.5% of 
characters which he had never before seen. On the average 
the percentage of false ‘ yes’ judgments was 30%. The cause of 
a part of this error rate is evidently to be found in the actual 
formal similarity which some of these chance blots bear to each 
other, a circumstance not, however, to be eliminated from any 
set of objects of necessity so numerous; indeed, in these charac- 
ters this similarity is reduced to a degree which lends continual 
interest to their use. Cases of great doubt were most often, and 
not unnaturally perhaps, put on the ‘no’ line of judgments, a 
‘doubtful’ key and record-line having been for a time employed, 
but of necessity soon abandoned, because through its over-use 
the research threatened to be vitiated. 

Ilaving now before us more or less complete the data of the 
experiments, let us try to make more plain the circumstances to 
which they relate. 

The objective conditions of the research are obviously the 


simplest which are logically possible for a comprehensive study 
of the natures of reversal and of recognition, the mental con- 
fusion of memory blot-images, arising from the large number 
seen, serving only to reduce the stimulus to the threshold- 
intensity—a requisite of the method here employed. Owing, 


however, to this confusion, in the main the ‘feeling of recogni- 
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tion’ was by no means regularly present in any degree, and 
often not at all, recognition usually taking place by the sug- 
gested association in the reviewing consciousness of some cog- 
nitional fact that had formed part of the perception or feeling 
present when the blot was first seen as the norm. Most often, 
indeed, it was some precise fact, remembered in terms of num- 
ber, or some extrinsic suggested resemblance, or even by some 
wholly external complication whose relation could not perhaps 
be traced. Very often the recognition depended on the recall 
of some very small portion of the blot, such as a peculiar point 
or knob, or some more than usually grotesque end or corner. 
Though small, the characters were so rich in detail that often 
the whole as such was not in any proper sense perceived. 
Recognition, however, most often depended on apperception, 
and not on any feeling of recognition, and could be classed as 
of the mediate, rather than the immediate or general variety. 
Some of the subjective notes as to the various methods of 
remembering and recalling may in this connection have some 
interest, although it was not easy to throw light on a process 
which required only the brief times which the subjects usually 
deemed sufficient for a ‘certain’ judgment of a blot. Four, 
then, of the subjects reported that the characters instantly called 
up actual objects by association, and that their recognition 
occurred by this means. Two subjects, on the other hand, 
reported that such products of imagination did not appear in 
their cases. One subject (and he who made more judgments 
than any of the others) reported a constant tendency for the 
blots immediately to place themselves in certain classes as re- 
gards general form of outline, proportional size of their various 
parts, mode of shading, etc. Most of the subjects remarked 
the immediacy of the judgment oftentimes (obviously often 
being wrong cases of auto-suggestion), and in cases of gr 
doubt, that the ensuing confusion made matters worse and 
judgment sometimes vain. Two subjects reported their method 


to be to ‘count the tails’ or projections of the object. The two 
subjects who made the greatest number of wrong ‘ yes’ judy: 


ments made likewise the greatest number of right ‘ yes’ ju 


ments, one of these two being he who reported ‘ great certainty, 
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and the other a man known in his college for his self-asserted 
unmistakability. The subject who made the smallest average 
of recognitions was a man noted as an unusually partial ‘ mo- 
tile,’ who often reported it most diflicult for him to recognize the 


blots at all, although he made more judgments than any of the 


other subjects save one. This subject, with two others, also 
reported that he never apperceived reversal as such, while to 
others it was regularly in consciousness when it occurred. 
Although the same set of blots was judged upon by the same 
ubject in some cases several times on different days often a 
week or two apart, no improvement was visible in the record of 
such a set, and no suspicion ever entered the subject’s mind 
that this repetition was occurring. This was true in one case 
where the subject saw the same set six times with no statable 
improvement. Owing to this circumstance hundreds of blot- 
cards sufliced where else thousands would have been required. 

The time required for each of the more than twenty-eight 
hundred judgments was exactly recorded; but it has appeared 
that so great is the complexity of the conditions subjectively 
and objectively, especially as regards individual differences and 
as to temporary mood, that nothing of interest in this direction 
can be given in precise numerical terms. The reaction time for 
the mechanical process of uncovering a blot, pressing the proper 
key and overturning the blot-card when used, was, approximately 
on the average, one second. The total times vary then from 
almost this period to often eight or ten seconds; the average 
time required was not far from three seconds (and this when 


] 


nearly as many minutes was the outer limit). Length of 
judgment time seems to have no constant relation to accu- 
racy, owing evidently to the quickly-arising confusion on in- 
trospection; yet the most accurate judgments on the average 
were made by the subjects whose time records are the most 
irregular, as occasional retrospection on the occurrence of a 
doubt would necessitate. The inevitable effort which most sub- 
ie Cts make to produce a rapid record, despite remonstrances, 
did much here, as elsewhere in psychological experiments, to 


reduce F ¢ . . P 
reduce the accuracy of the judgments; but as long as human 


nat 


nat ure remains as it is it will be so. 
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The purpose of the research was to determine the relative 
recognizability of objects erect and in various modes and de- 
grees of reversal. Let us examine the results in this regard, and 
try to suggest their meaning, psychological and physiological, 
as faras may be. Of the blots repeated or reviewed in the nor- 
mal or A-position, recognitions were on the average 70%, and 
this almost exactly corroborates the average percentage of right 
judgments as to unrepeated objects, 70% being there also the 
nearest whole number—in other words, the average of recog- 
nitions of erect repetitions and the average of non-recognitions 
of unrepeated blots exactly prove each other. This 70% is, then, 
properly the standard of the research, with which the averages 
under the various reversals are to be compared. This is the 
proven general personal equation, so to say, of recognition of 
these objects when repeated exactly, without any objective 
complications. Using this, then, as the standard of 100% ( A- 
position, or normal), B-reversal, or a quarter-turn (in a direction 
opposite to the hands of a watch), gives 61.4% of recognitions ; 
the C-reversal, or complete inversion, 72.8% recognitions; the 
D-reversal, or a turning of 270°, 47.1%; the R'A reversal, or 
erect mirror-position, 65.7%; and the R'C reversal, or inverted 
mirror-position, 45.7% of recognitions. In other words, it ap- 
pears from the research (and this is the kernel of its interest) 
that an object is recognized more readily when inverted than 
in etther of the two intermediate portions of quarter-re- 
versal, and more readily than in the erect mirror-position or 
that position inverted —an object upside down appears more 
natural than when turned on its side or seen in a mirror. Fur- 
thermore, one-quarter reversal toward the left is more favorable 
to recognition than three-quarter reversal (important only for 
certain forms) ; while least favorable of the six positions com- 
pared in these experiments is the inverted mirror-reversal, most 
rarely encountered of them all in general experience. 

These facts are simple, while their explanation in psycho- 
logical terms is neither so easy nor so sure. Yet something in 


that direction may be suggested here. 
The great Law of Habit, individual and inherited, seems 1n 
general to furnish sufficient reason why uncomplicated repeti- 
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tion—that is, when the blot-object is repeated in the normal posi- 
tion—should be more easily recognized than in any case of 
several, this being the condition ordinarily in experience. Ex- 
periments in which the experimenter wore for some weeks be- 
fore his eye a lens which inverted his field of vision have proven 
that it is comparatively easy to get accustomed to objective in- 
version even of objects seldom or never ordinarily seen so re- 
versed. Indeed, to the lowest orders of animal life inversion 
must be the rule of their experience, to them making no differ- 
ence. It is easy to conjecture that a sufficient degree of atavism 
in vision is easily brought about even in cases like those of the 
present research, making inversion relatively natural; further- 
ore, it must be remembered, that the retinal image is an in- 
version of the object, a fact adding little here, save of possi- 
bility. It would be interesting to know from experiments if a 
person unfamiliar with either condition could not learn to read 
print upside down more easily than print made from type turned 
on their sides. At any rate, the perfect facility with which 
printers read directly from the type in any position as ordinarily 
set shows how easily reading under inversion becomes natural. 
Again, on the other hand, vision of objects turned on their 
sides (or one-quarter reversed) is very seldom experienced, in- 
deed, and especially in the case of unfamiliar objects. Noth- 
ing in organic structure or in physiologic habit affords practice 
this sort of recognition. The longer axis of many of thes 
blots runs vertically or else horizontally, and from the fact that 
the right halves of both retina are ‘supplied’ by only one visual 


‘ 


ter, the left, and zvzce versa, it is obvious that a quarter re- 


cen 
versal of these objects would involve more new brain elements 
than would their inversion, and so make them seem less familiar, 
often very likely, in the former case, stimulating both cortical 
sight centers as not in the latter case; at any rate, implicating 
else unused ‘ apperceptive cells’ or regions. 
As regards the apparent difficulty of recognition under three- 
uarter reversal over that in the case of one-quarter left reversal, 


it 3 


S pertinent, perhaps, that our almost universal habit in read- 


ing 1s to begin at the upper left-hand corner of the page or card, 


it lence | 


looking along the top; and similarly more or less in per- 











406 G. V. DEARBORN. 


ceiving all plane representations. This firmly-fixed habit 
doubtless holds in the perception of these blot-characters, the 
spot receiving the focus of attention at first being undoubtedly 
in general the upper left-hand quadrant of the object, or at le ” 
so in some degree. A quarter-turn then would present for 
recognition a more or less familiar percept, while three-quarters 
reversal by the same principle would offer to the attention 
wholly new portion of the blot, a portion, in fact, at the first in- 
stant of viewing, quite out of range of the habitual perceptive 
field, and so, from this circumstance, less fully apperceived. 
With the mirror-reversal, finally, all are fully familiar fi: 
early and constant perception of the hands, feet and limbs i: 


} 


general, and from considerable experience with the use 


mirrors, both natural and artificial. Here again habit affords 
relations which our research only exemplifies. Here, too (and 
more exactly), the easily acquired habit of reading directly from 
type is an instance and an illustration. Add inversion to the 
condition of common mirror-reversal, and the most complicated 
position of the six here studied is produced, a relation to the 
subject practically never experienced under ordinary conditions. 
Habit here has had no chance to produce an effect, and we 
have found that the percentage of recognitions is in this case the 
lowest of them all. 

Further experiments should amplify these results, emp! 
ing yet more involved relations between subject and object, 
varying them indefinitely. Especially would it be of interest t 
know if subjective reversal of various sorts would bring out the 
same results as to the habits of our seeing. Indeed, subjectiv 
reversal would seem to be a field fertile in many respects, both 


physiological and psychological. 
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[ORTER CONTRIBUTIONS AND DISCUSSIONS. 


A LECTURE EXPERIMENT IN HALLUCINATIONS. 


\n experiment to illustrate a popular lecture must be striking, 
and sure to work. As it is not always easy to tell beforehand 
er an experiment will answer these requirements, i 


me for the production of a hallucination of smell may be worth 


ss 


ling. I had prepared a bottle filled with distilled water carefull) 


ped in cotton and packed in a box. After some other experi- 


I stated that I wished to see how rapidly an odor would be di 


} 
Al 


1 


rough the air, and requested that as soon as anyone perceived 
lor he should raise his hand. I then unpacked the bottle in the 


of the hall, poured the water over the cotton, holding my head 


during the operation and started a stcp-watch. While awaiting 

! explained that I was quite sure that no one in the audience 
ver smelled the chemical compound which I had poured out, and 
ssed the hope that, while they might find the odor strong and 
ir, it would not be too disagreeable to anyone. In fifteen sec- 
ost of those in the front row had raised their hands, and in forty 


ls the * odor’ had spread to the back of the hall, keeping a pretty 


i 


} t 


r ‘wave front’ as it passedon. About three-fourths of the audi- 


} 


claimed to perceive the smell, the obstinate minority including 

en than the average of the whole. More would probably have 
mbed to the suggestion, but at the end of a minute I was obliged 
| 


top the experiment, for some on the front seats were being unpleas- 


nsations of heat may be produced by the north pole of the magnet, 


atfected and were about to leave the room. No one in the audi- 


seemed offended when it was explained that the real object of the 


riment was the production of a hallucination. 


lallucinations of temperature or pain are easily induced by sug- 


in susceptible individuals by the use of magnets, though the ex- 


nent is not suitable for lecture purposes. It is, of course, necessary 


subject should have hazy ideas about magnetism, but it is un- 
itely only too easy to find such persons. The ‘magnet’ need 
magnetized, but should have plainly marked poles and the sug- 


n be conveyed by suitable ‘patter’, to use a conjurer’s phrase. 
t 


+ 
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and cold by the south, or one pole may be made to give a tingling or 


smarting pain in the right hand and side of the body, and the south 






pole on the left, or any other such scheme not too complicated. Thy 






illustrated magazine articles of the effects produced on hypnotized su 






jects by Luys, with magnets and sealed tubes of chemicals, are useful 





17 


to reinforce the suggestions. Of course, the deception should be 






thoroughly explained after the experiment, not only because otherwise 






} 
ryt 


the subject sometimes complains of pain in the hand worked upon, bu 






also in order that the experiment may serve as a lesson to the sub- 






ject no less than to the spectators. 
Slight hallucinations of sound are easily induced; but I have never 






succeeded in getting unhypnotized subjects to see red and blue flames 





on the poles of a magnet, or in obtaining any similar hallucinations of 






sight. Simple experiments in suggestion on persons in a normal! state 





are generally better for demonstration than the more striking results 






obtained in hypnosis. 
oe K.. SLOSSON. 
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ON MYSTICISM. 





PROFESSOR HYSLOP 










REVIEW 





In the last number of THE PsyCHOLOGICAL Profess 
Hyslop criticises a paper on Psychology and Mysticism which I pu! 
lished in the Atlantic Monthly, and have since reprinted as the last 


essay of my recently published book * Psychology and Life.’ My 








paper was for him ‘one of the most amusing documents that he 





ever had the pleasure of reading.’ I have not the slightest desire to 






disturb this happy mood of amusement by a serious defence against | 





+ 





attacks. <A scientific defence or discussion must have as its aim 





1) c 


the opponent shall understand and agree with me; but I feel my 





so absolutely free from this ambitious aim that a discussion is reall) 





superfluous. In regard to only one passage of my paper does he claim 
h I 8 pay 






that he does understand what I wish to say and would agree wit! 






it is my reference to communication. ‘*As to what Professor Muen- 






‘ 


sterberg may intend by this description of the communication of 





ideas I can well imagine. But I can do it only by having some 






knowledge of the process myself, and not from any statement that he 






makes.” And then he goes on to interpret my meaning in a wa} 





which is, in every respect, the exact opposite of my thought, and whic! 





would deprive my arguments of ail meaning. If he had not found 






anything in the paper which he believed himself to understand, | 
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hould, perhaps, have taken the trouble to enter into a discussion that 
he might feel that he understood me. But after this test case I 
know that we think with a different logic, and I prefer that my state- 
nts continue to be for him ‘blank nonsense.’ I, therefore. do not 
sue, but wish merely to put straight a few facts which Professor 
Hyslop mentions as if he objectively reproduced my own words and 
statements, and where the reader of his criticism might believe that I 
t1 uly represented. 

Professor Hyslop says: ** His reason for not making a personal 
vestigation into this question is that it is not * dignified to visit such 
rformances ’as Séances ! !” Thatis all, and what follows are merely 

amations of contempt for such an utterance. My text sasy this: 

‘I consider it undignified to visit such performances as one attends a 

iety show for amusement only, without attempting to explain them.” 

really possible not to see the difference between my statement, 

th which every decent scientist will agree, and his false denuncia- 
which must make me contemptible to every scientific man? 

Another illustration: ‘** Professor Miinsterberg did not distinguish 


tru. 


ween the relevancy of the various alleged phenomena that he was 


ing; table turning, telepathy, clairvoyance, hypnotism and what 


vere lumped together with no more conception of their dif 
is usually displayed by the spiritualist himself.” This is, indeed, 


ferences 


bad on my part; but the reader will become a little milder if he 
es to take the trouble to open my article, and con\ ince himself 
nore than half of the paper is expressly devoted to the 


5 | 
ciean 


imination of these and similar conceptions, and to the disentangle- 


of hypnotism from the rest. 


\ third illustration: I had said that up to the last summer vacation, 

ich I read systematically telepathic and spiritualistic litera- 
‘*T had not really studied all the recorded Phantasms of the Liv- 
id all the Proceedings of the Societies for Psychi al Research, 


bid 


am afraid I had forgotten to cut the leaves of some of 


‘ines on my own shelves.” Out of this material 
makes a confession, on my side, that 
I felt guilty of forming and stating opinions on thi 
reading its literature.’ Because I have not read 
| 1 


id *all the proceedings’ I have not read the 


lid not care to read the literature, why did I then subscribe for 


it magazines on my shelves? And immediately after it, Pro- 


Hysl yp says that he himself thinks that there are not twenty-five 


imes in existence on this subject that any sane man ought to read 
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at all. As all the reports fill hundreds of volumes, he thus says clear]; 
that a sane man ought not to read them all; and yet because I say that 
I had not read them ‘all’ he denounces me for confessing that |] 
formed opinions ‘ before reading the literature.’ 

I do not care to go on; the other remarks are in the same spirit. 
Professor Hyslop says about me: ** He thinks the scientist is trained to 
an instinctive confidence in his codperators ;” and he answers: ** A man 
who cannot protect himself against fraud must not expect his opinion 
to be worth very much.” I think both sides are correct here. | 
think, indeed, that a scientist is trained to an instinctive confidence jn 
his coéperators, and I for one am inclined to consider in this sense 
even my critics as my codperators, expecting that in spite of disagree- 
ment they will quote me correctly. But if the distortion transcends 
certain limits, I think Professor Hyslop is right in demanding that tl 
scientist ought to discover it, and thus to protect himself in spite 
his instinctive supposition that such things are impossible. 

HuGo MUNSTERBERG. 

HARVARD UNIVERSITY. 


PSYCHOLOGY AND LIFE. 


The appearance of Professor Miinsterberg’s book with the 
title calls attention afresh to the various points which have been 
cised as the chapters have appeared in the Atlantic Monthly and « 
where. 

Professor Miinsterberg refers to my former reply to one of 
articles (not reprinted) as an unjust criticism, and one which leaves 
opponent still unreconciled. I hasten to assure Professor Miinste 
berg that his subsequent article on Education, reprinted in this 
lection, fully grants all I ever thought of asking in that criticism, 
much more. 

I do not think it wise, at present, to try to teach experin 
psychology in the high school. At the same time I wish to pr 
against the fundamental position of this whole book, in the hop 
certain other points of difference may be as happily adjusted. 

I am certainly in hearty sympathy with the great questi 


stake. Professor Miinsterberg is to be congratuiated upon the v 


1 
} 


hearted way in which he emphasizes the realities of life, of th« 
of feelings and their values, over against the mechanical, lifeless ! 
of which we see so much in curren‘ psychology. But what hi 


law makes i‘ necessary to set these realities outside of psychol 
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Who determines the limits of our science, and says we shall not include 
in it anything not fully explained by the law of causation ? Who says 
biologist may not stand face to face with the facts of life even 
while he is a scientist ? 
Undoubtedly the feelings of effort and strain connected with will 
cts are sensations; but, after taking them away, very much is left. 
Why, then, is it necessary to step outside of our text-book of psy chol- 


y to say so, and to call upon the student to go to real life to see for 


saa 
himself what mind is? 

The same is true of the emotions. The pleasures of expanding 
chest and relaxing muscles as one watches a sunset are sensations; but 
something remains after these are subtracted, and psychology has a 

cht to call attention to the fact. 

If necessary, in order to admit these subjects to psychology, I 

uld be willing to question the fundamental propositions in Pro- 
fessor Miinsterberg’s epistemology which makes it necessary for him 
so to limit psychology. The world of things and the world of ideas 
are not two sides of the same thing in any sense in which the world of 
will and feeling is not also a side of the same reality. 

All the history and traditions of American psychology call for a 

idy of real life. That is what has given psychology the place it has 
lways held in our colleges and universties; what gives it its tirm 
position among the sciences to-day. Psychology is dealing with real 
, and ts abie to make that life richer and fuller. Experimental 
+hology’s recent development rests upon that very fact. 
No sensationalism or mechanical theory of association will ever 
the place of a Hopkins, a Porter, or a McCosh. 


Professor Miinsterberg’s insistence upon the realities of the inner 

but one sign of a returning of psychologists to real life. Let 
s make our psychology broader and deeper, not give it up altoge 
, his new view, prevails. 


We might go back to the old name, mental philosophy; or we 


ight adopt some new name, like ethology, which has been recently 
sgested. But the word psychology has proved its right to remain. 
In the minds of men at large it does stand for reality, and that is why 
world is turning to psychologists for solution of the problems of 
We ought not to refuse to answer while we settle questions of 
rms or the imaginary limits of our science. 
Cuas. B. BiIss. 


LEONARD’s BRIDGE, CT. 
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A REPLY TO *“*THE NATURE OF ANIMAL INTELLI. 
GENCE AND THE METHODS OF INVESTI- 
GATING IT.”! 


My first duty is to beg the reader’s pardon for a certain pers 
tone in this discussion. As Professor Mills has mentioned Dr. Thorn- 
dike twenty-nine times in his article, this reply will of necessity « 
tain the word ‘I’ oftener than one would wish. 

There are two sorts of assertions in Professor Mills’ article: first, ; 
number of important objections to a certain method of studying 
animal psychology; second, a number of attacks on my * Experim 
Study of the Associative Processes in Animals.” The former | 
glad to have the opportunity to discuss, because they should be of 
interest to all comparative psychologists. The latter can be safe! 
to the judgment of anyone who has read the monograph itse! 
will be taken up here only because that monograph has probab| 
seen by only a few of the many who have read the attack upon 

Let us turn first to the important objections to my metl 
studying the formation of associations in animals. I say my met 
because it seems likely to be thought of chiefly in connection wi 


experiments, though Lubbock used practically the same meth 


insects. It is, in fact, odd that Lubbock’s recommendation 
sects was not sooner followed with mammals. He says, ‘* In ord 
test their intelligence, it has always seemed to me that there w 
better way than to ascertain some object which they would clea: 
sire, and then to interpose some obstacle which a little ingenuity 
enable them to overcome ” (Ants, Bees and Wasps, N. Y., 1 
He used food as the ‘object,’ as I did, and interposed n 


ical obstacles as I did. 


247). 


Professor Mills’ weightiest objection is that, when confin 
hungry in such boxes and pens as I used, the dogs and cats wei 
‘ panic-stricken’ condition and, therefore, temporarily lost their n 
wits. Now, it is true that in many of the trials with cats and « 
notably the first ten or twenty trials with each animal, there is 
as I fully noted, great violence and fury of activity. And this 
be the result of mental panic, and so might be a sign of a ! 
normal mentality. But the animals (the dogs and some of th 
which did not display this excitement and fury did not disp! 
variation in the results toward more intelligence. Nor did the a: 


'By Professor Wesley Mills, pp. 262-274 of the May number of TH! 
CHOLOGICAL REVIEW. 
2 Animal Intelligence, Monograph Supplement, No. VIII., to THE Ps 


LOGICAL REVIEW. 





One 
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cs which showed certain results in the experiments of which confinement 


in small boxes was an essential feature show any variation from those 
results in the experiments (see pp. 57-91 and 96 of the monograph 
lready cited) in which there was no excitement, no different activity 
rom that shown all the time. In these experiments the cats were in 


mMme- the hi 
Liit I 


x» cage which had been their home for weeks. 

Furthermore, it seems unlikely that inthe case of the animals which 
id already been the subjects of two or three experiments, and which 
t, a had been in such boxes a hundred or more times, the violence and 
fury of activity could have been the result of fear or in any way a sign 
of its presence. For, as was stated in the monograph, such animals 


which have been made during a number of trials to crawl into these 


xes Which Professor Mills supposes were so disturbing to them, 
rbitually of thetr own accord went into them again and again. 
Nor did they try to escape when I picked them up to drop them in. 
In the experiments in which I moved the animal’s limbs, putting him 


ugh the movements, there was after from o to 12 trials no fear of 


ny handling. (See p. 68 of the monograph. ) 
[In short, all evidences of panic may be absent without any 
inge in mental functioning, and the only cause of mental panic 
which would seem probable, namely, fear, was certainly not present 
in the greater number of the experiments. So I feel bound still to 
naintain the account given in the monograph, and attribute the animal’s 
fury of activity not to mental panic, but to a useful instinctive reaction 
to confinement. It should be remembered that even in the midst of 
e utmost activity the cats would take instant advantage of any chance 
to escape which appealed to their instinctive equipment (e. ., the 
widening of an orifice). It should further be remembered that the 
most violent animals did the most pseudo-intelligent acts. If any one 
of the eight or ten psychologists and biologists who saw the experi- 
ments in progress had seen signs of mental panic in the animals I 
should have inserted this discussion in the monograph. But I venture 
to think that if Professor Mills had repeated five or six of my experi- 


he would have discarded this mental panic objection. 


ments 
he next important objection is that the surroundings were unnat- 

al. I myself long since criticised my method on these grounds,’ 
[am and always have been ready to admit that an anima 


» ft 


} ] 
i may be 





0 reason with certain data, to imitate certain acts, and yet be un- 


t 


to reason with the data with which vou confront him or imitate 


sy the act you present as a model. For that reason I chose varied acts, 


‘See Sczence, Vol. VIII., No. 198, p. 520. 
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very simple acts, trying each with different animals and making m: 
of them approach very closely to acts common in animal life, 
making others practically identical with acts which have been reco 
as proofs of high mental ability in animals (vide the experiments wi 
boxes C, D and G). We have seen that so far as the mere bein: 
boxes is concerned the animals soon got used to it, did not fear it, 
presumably could and did use their mental powers while in that 
tion. If Professor Mills had specified some particular situation a 
natural, and argued in concrete terms that its remoteness from tl] 
dinary conditions of animal life made it unfit to call forth what n 
functions the animal had, I should here either try to show that 

fit to call them forth or confess that from the animal’s conduct it 
conclusion could be drawn save the one that the animal’s ment 
Was such as was not aroused thereby. Even this one conclusion w 
be valuable. Even if we had to say, ‘all that these experiments p 
that these circumstances will not cause the animal to manifest m 
imitation, etc.,’ we should be saying a good deal, for the adv 

the reason theory have pretty uniformly given as evidence the 1 
tions of animals to novel mechanical continuances. 

Professor Mills does not argue in concrete terms, does not cri 
concrete unfitness in the situations I devised for the animals. 
simply names them unnatural. Moreover, it would seem t 
makes this word face two ways. When talking of my experiments 
uses the word in the sense of novel, unfamiliar to the animal. W 
arguing that my conclusions are wrong, he uses the word in the s 
of beyond the limits of their mental functions, abhorrent to thei! 
mal intellection. Of course, the former may be true and _ thx 
false. The fact that cats are not ordinarily treated as mine wer 
not imply that my cats could not and did not come to be at | 
the life I imposed on them to such an extent that they could us 
therein all the general intellectual functions they possessed. — Profes 
Mills himself has based statements about the presence of certain m 
tal functions on the conduct of a kitten in gaining a certain resting: 


place (in a bookcase, if I remember rightly), in spite of mechat 
obstacles interposed. The situation here coped with is as 
natural’ as that in a majority of my experiments. 

The general argument of the monograph is used in all sort 


} 





scientific work and is simple enough. It says: ** If dogs an 
have such and such mental functions, they will do so and so in certain 


situations and will not do so and so; while, on the other hand, the 





sence of the function in question will lead to the presence of cert 
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es and the absence of certain other things.” To provide the ‘ cer- 
tin situations’ was the task my experiments undertook. It is mere 


c to damn the whole argument with a word, ‘unnatural.’ The 


thine to do is to show the error in the logic or the disturbing factor in 
each experiment, to repeat the experiment minus that factor, get oppo- 
site results, and so refute my claims. Dr. Kline has in one slight 
case gained results by the use of more * natural’ surroundings and his 
results agree with mine. (See Am. J. of Psy., Vol. X, pp. 277-8.) 
| may say here that Dr. Kline has in this article treated of fear and 
novel surroundings as disturbing features in my experiments more dis- 
wae criminatingly, perhaps, than Professor Mills, and that this paper is in- 
tended to be an explanation which will satisfy his criticisms as well as 

yse of the latter. 
Observational records are, as I said in the review in Sczexce which 
is already been quoted, of very great value; but the fact remains that 
host of observations so far collected, including the large number 
of Professor Mills’ own to which he refers on page 264, had not pro- 


vided us with agreement about the presence of a single general func- 


in animal consciousness that was in dispute. I tried, therefore, to 

: devise situations in which the conduct of the animals might be really 

I] illuminating. It would seem that Professor Mills allows that if the 

experiments were only free from the disturbing factors we have been 

lking about, the conclusions reached would be probably true, for he 

loes not criticise the logic of the deductions. Now these conclusions 

are so far reaching that I am reviled for even pretending to have made 

such important ones. But this goes to show just that the method will, 

we can show that these factors are not present, or can modify the 

method so as to exclude them, get us somewhere psychologically. So 

my general plea for experiments in animal psychology is that they at 

5 east pretend to give us an explanatory psychology, and uot fragments 
natural history. 

’ Finally, just as in experiments like mine you may miss the truth 

g- by some mistake you make in picking the circumstances, the situation 

test the presence of a function, so in the mere observation of the 

habitual life of animals or the experimental regulation of their ordi- 

nary activities, you may miss the truth by mistaking instinctive for 

itative acts, associative for rational acts, permanent associations for 

memories. For instance, Professor Mills offers in his article, as a proof 

of the presence of an imitative faculty, an act (p. 268) which might 

b- very possibly have been the result of the instinct to follow common to 

Lin so many young animals, so far as one can judge from his account— 
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‘¢a student of McGill University has communicated to me the fact 
that a kitten which could not be induced to jump over an object placed 
before it, did so only after seeing the mother do it, and after that there 
was no more trouble in getting it to perform the trick.” We shall sce 
that another observation, that of the dog and the tree, which Professor 
Mills quotes to refute me, may have suffered in the interpretation. 

Of course, it is clear that the psychological story told by correct 
experimentation will not conflict with the story told by correct obser- 
vations reported correctly at first, second or tenth hand. But I am 
not yet sure that any trustworthy observation about the interpretation 
of which there is general agreement, conflicts with the results of 
my observations under test conditions in such a way as to render nec- 
essary the presupposition that in them there was some vital flaw. 
Such refutation of them may come, but Professor Mills does not seem 
to have brought it. 

So much in general defence of the methods I used. It may now 
be permitted to mention some matters of detail: Professor Mills 
finds in the printed report of my experiments signs of conceit and of 
lack of ‘respect for workers of the past of any complexion.’ | 


psychological interpretations of the sort given by Romanes and Lindsay 


y 


I certainly had and have no respect, though, of course, I esteem th« 
for their zeal. But I cannot see that the presence or absence of me- 
galomania in me is of any interest to comparative psychology. The 
monograph in question was not a presentation of personal opinion, but 
of certain facts, the accuracy of which, and of certain impersonal induc- 
tions and deductions, the logic of which, should be attacked imperson- 
ally. The question is whether certain facts exist and what they mean, 
and does not concern the individual psychology of any person. 
Professor Mills’ humor in making believe that because I character- 
ize Lloyd Morgan as the ‘sanest’ of comparative psychologists, | 
think of them all as insane (p. 263), seems a bit disingenuous in view 
of the fact that his article will probably be the sole source of informa- 
tion about my book to a large number of people. Of course, when 
I wrote ‘ sanest,’ I meant sanest. Had I meant ‘ least insane’ I should 
assuredly have so written. On page 264 our author says, * He’ (Dr. 
Thorndike) ‘ comes very near to the belief that they are automata pure 
and simple, though this he does not assert in so many words.’ This, 
I may be permitted to say, is an absolute misrepresentation. In ever) 
associative process discussed in the book I find present as an impor- 


tant element, zwfu/ses, and impulse [| expressly define as ‘the « 


>? 


sciousness accompanying,’ etc. (p. 14). Again, I speak everywhere 
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of the pleasure resulting from the attainment of freedom, food, etc., 
as stamping in the connection between sense-impression and impulse. 
So, also, I speak everywhere of the sense-impression as the starting- 
point of the mental association. As a fact, mental processes are men- 
tioned throughout the whole discussion. The one place where I 
frankly offered opinion in addition to fact was where I also attributed 
repre sentations to animals: ‘my opinion would be that animals do 
have representations, and that such are the beginning of the rich life of 
ideas in man’ (p. 77). Again, after an attempt to ‘ describe graphic- 
ally * * * the mental fact we have been studying,’ I say (p. 89) : ** Yet 
there is consciousness enough at the time, keen consciousness of the 
sense-impressions, impulses, feelings of one’s bodily acts. So with 
the animals. There is consciousness enough, but of this kind.” 

On page 264 Professor Mills talks as if I were trying to answer the 
question as to whether the animal mind was comparable to the human 
mind, and to answer it in the negative for the sake of exalting the 
human mind above the realm of natural evolution. The reader of the 
monograph will remember that one of the results of the study was the 
attainment of a possible mental evolution of an entirely natural sort. 
| never tried to answer the question, *‘ How far does the mentality of 

dog or cat equal that of man in general, genus homo,’ for such a 
juestion seems to me fruitless. It is like asking how far is 2 like x. 
The mentality of man 2” general is an unknown quantity, has a lot of 
possible values and so cannot be well used as a measure of anything. 
Any answer to it will be partially false and partially meaningless. 
Whether cats infer and compare, whether they imitate as present day 
adult human beings known to psychologists do, whether they form 
issociations minus impulses of their own, are clear, answerable ques- 
tions. Such I tried to answer. To say or to prove that the human 
mind of Europeans of to-day comes by continuous evolution from the 
imimal mind does not make the latter any higher, endow it with a 
single new function nor alter it one whit. The protozoa are not at all 
different from what they were before after we call them the ancestors 
{ the vertebrates. And one is free, it seems to me, to find out about 
questions of descriptive psychology, as well as of morphology, with- 
out meddling with questions of classification. 

On page 265 Professor Mills rebukes me for considering hunger 


th 


‘ strongest stimulus to animals. Of course, I did not so consider it, 


nil - . . ° 
il lam not aware of anything in the monograph which even looks 


@s if | did. 


Again, on this same page he misrepresents me by quoting a sentence 
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without its context and, indeed, with comments which positively give 
wrong notion of the context. The sentence is: ‘the questio1 
whether an animal does or does not form a certain association requit 
for an answer no higher qualification than a pair of eyes.’ This s 
tence, as anyone may see by reading pages 5, 6 and 7 of the mo: 
graph, refers to the particular associations involved in learning 
escape from boxes. And whether an animal does or does not learn 
escape from a box certainly can be observed by anyone with a pair ot 
eyes. And as the text clearly states, it was just because I did not wis 
to impose on any one my own opinions or even observations, becaus 
I wanted to use a method which any one else could employ and gai 
results which any one else could verify or refute, that I planned ex) 
ments which depended, so to speak, on impersonal eyes, eyes in 
eral, for many of their results. I unhesitatingly affirm that so fa 
the facts of escape or non-escape and the time records (and the 
tence concerns nothing else), Professor Mills or any one else w 
have kept just the same records as I myself did—that his eves w 
have seen no more nor less than mine. 

On page 267 I am accused of sacrificing particulars about facts { 
the sake of rhetoric, again on the basis of an entirely misrepres 
quotation. On pages 38 and 39 of the monograph I say that hencef 
I shall frequently use the word ‘animal’ or ¢ animals’ when I mean | 
make statements only about the particular score of animals whi 
the subjects of my experiments, as ** really I claim for my animal psy- 
chology only that it is the psychology of just these particular animals. 
After giving one reason for this verbal usage I add, ‘‘ my secon 
son is that I hate to burden the reader with the disgusting 1 
which would result if I had to insert particularizations and reset 
tions at every step.” Professor Mills quotes, omitting the fil 
words, and giving the impression that I generally omitted details so ast 
have good paragraphs or something of that sort, whereas the only * | 
ticularizations’ to which I objected were such as saying, Cats | 
months), 2 (5-7 months), 3 (5-11 months) etc., up to cat 13; Dogs 
etc., etc., did not do so and so every page or two, when by means 
this little note upon verbal usage the reader could on each occasi 
interpret the word ‘animals’ to mean ‘* the particular animals w i 
he observed, not necessarily all animals.” The rhetorical excellenc 


thus gained requires absolutely no sacrifice of tact of any sort. 


If I were sure that Professor Mills would enjoy a bit of jocul 
I should reply to his explanation of the failure of my animals to im! 


tate, by his own failure to imitate Professors James, Ladd, Hall anc 
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Cattell, by saying that it was a good explanation, that they, like him, 
lid not imitate because they could not. His whole discussion of my 


ail 


ws on imitation should, in fairness, be accepted only after a careful 


yi) 


9° 
tain: 


x of what the monograph said on that subject. There is room 
in this reply for only one more comment, on another matter. 

To prove that dogs have memory in the sense of the ability to 
«refer the present situation to a situation of the past and realize that 
it is the same” (the meaning taken in the monograph), Professor 
Mills tells us of a dog which stopped ata certain tree, up which he had, 
months ago, chased a cat, ** looked up and behaved otherwise in such 
a manner as left no doubt in my mind that he remembered the iden- 

tree and detail of the whole performance.” I suppose this 
description of the effect on Professor Mills, beginning with the words 
‘behaved otherwise,’ means that the dog barked at or jumped at the 
e, or behaved as he would if the cat were there. It must be con- 
fessed that to a hardened disbeliever the argument, ** the dog remem- 
red because he behaved so that I know he remembered,” seems 
hardly scientific; but supposing that the description means what we 
have suggested, it still does not prove that the dog felt a memory of 
previous incident. At the table this morning I took hold of a cup, 
used it to my lips and drank, acted toward the cup just as I did a 
month ago, but I had absolutely no memory in connection with the 
act. Indeed, if the dog really remembered the previous chase, he 
would have good reasons zof to stop at the tree and act as if a cat 
were there. Let us suppose that Professor Mills and his dog were 
th out for cats; that they chased a cat toa tree; that the dog barked, 
etc., at the foot; and that Professor Mills, running up, shot his gun at 
thecat. Next month they come along toward the tree. Now, suppose 


that 


Professor Mills should run up and shoot his gun as he did the 


t 


other time. Would we think he remembered his chase of a month 


} + 


before? No! we would think that he had gone daft, or had _for- 


otten that the cat was there a month ago. Such an act would be the 


natural result of a permanent association between the sight of that 
tree and certain impulses, or of an ill-defined representation; but it 
would be one of the last things to expect as a result of a memory of 
» prey ious occasion. 
This reply should close with an apology. Discussions of method 


] 
j 


! argument over results are likely to be less profitable and much less 


int 


cresting than new constructive work. This reply was, however, 


necessary because of Professor Mills’ eminence as an observer of ani- 


mals, and because of the importance of getting at the truth about the 
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possible disturbing influence of fear and novel surroundings in certain 


convenient and, if legitimate, illuminating experiments. 


[Note.—On page 268 Professor Mills has put ‘to the laws 


nature’ instead of ‘to the laws of its nature,’ which means somethi: 


rather different. | 
EpWARD THORNDIKE. 
WESTERN RESERVE UNIVERSITY, 

CLEVELAND, OHIO. 


NOTES ON AFTER-IMAGES. 
LocATION OF AFTER-IMAGE. 


The following Expert¢ment 7 was made while I studied at Prin 
ton, January 26,1895. With anordinary students’ stand-lamp, I clos 
the left eye, shaded it with the hand, and gazed steadily at the fla 
until an exceedingly strong image was secured. Then, closing 
eye and likewise covering it with the hand, I secured a strong im 
with the left eye. 

Then, with a large piece of cardboard the eyes were shaded 
the lamp-light and the after-image of the right eye was projected uy 
the wall, which was of a light shade. While this image was « 
menting from green to red, and at just the time the red was well p1 
duced, that eye was closed and the image of the left eye was thr 
upon the wall, which image was found to be green at the instant t 
of the right was red. In like manner, when the image of the | 
eye was complemented into red, and the image of the right eye 
at that time found to be green. Opening and closing the 
alternately, it was found that each eye had its own independent 
image. 

Experiment 2.—Proceeding as before in securing the after-imag 
opposite in color for the eves, the left eye was closed and the imag 
the right eye was projected on the wall. When this after-image 
changed to red I projected the after-image of the left eye upon t 
the right, that of the left at that instant being green. The com 
image appeared green. Upon closing the left eve, or upon shifting 
image to the left so as to make two separate images, it was found t 
the image of the right continued to be red while that of the left v 
green. The reverse was likewise accomplished. With suffic! 
strong images this shifting of images into and away from each ot 


proved an exceedingly interesting and beautiful process. 
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The above experiments, if taken alone, seem to indicate qui 
isively that the after-image pertains to the retina of the eye. Mr. 
\icCurdy, who frequently studied in my room, upon being informed 

is € xperiment, tried it and obtained the same result, and likewise 


t satisfied with the evidence of retinal location. 
AFTER-IMAGE AND TEMPERATURE. 


The following describes what was rather an experience than an 
neriment, since it conducted itself, and that so impressively that I 
is enabled to chronicle it in detail after going to my room. 


It is necessary to explain that, while studying in Chicago, I was 


stomed to public speaking each Sunday evening, and finding that 
le bath—that is, a hot bath succeeded by a cold one—proved 


ial toward reducing nervous excitement following on the effort 
iking, and conducive to sleep, it was habitually practised 
On an evening in March, 1895, while lying in a bath as hot as I 


ll endure, my eves being closed, I noticed a very lively after- 


ve. I presume it had been caused by looking at the gas light in 
room, although unconsciously. Its peculiar shape and bril- 

y attracted my notice so much that I became interested in its life 
ry. Its shape was that of a heart and its color that of the gas 
cently lighted. Besides its peculiar form, another novelty was 
trimming of green globules which embroidered the image. While 
ne this feature I became aware that the image, instead of 
ing in intensity, as becomes the normal after-image, was grow- 


re intense and brilliant. At the time I had become so warm 
spiration stood out on my face and forehead. As I watched, 


} 


lar fringe began to shift around to one side—the left side— 
cken there into a kind of knob. At about the same time an- 


lla ; ; ; 
ail aiter-image of exactly the same color and shape as the 


r image began to form in the right center of the latter. It must 
noticed here that the old image persisted in remaining the sam« 
nd refused to complement itself. The second image grew 
nd now a strange thing took place, namely, the small 
ved closer outside to the right of the older and larger, and in- 

» about the same size. Then both images changed position, 
r, as it were, upon their sides, with their niches toward eac 


lhe green fringe of globules now concentrated in each imag: 


t niche and the two images began to coalesce. First, the mar- 
imeters remained distinct between them, then merged into 


ne separatrix, but eventually disappeared, leaving but one after- 
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image, with a core, as it were, in the center. At this point the in 
was much larger than the first image had been, and more intense t! 
any I had ever previously observed. And, strange to say, the col 
persisted without complementing. That is, in general, for 
color had gradually shaded into a beautiful pink, while the cent 


was a sort of apple green. In fact, the appearance of the ima 


at its zenith resembled a large pink candy apple with its gree: 


center toward the eye. At this time I was suffering from the hea 


Turning on the cold water, the bath began gradually to cool. Wit 
D > > J 


the decrease of temperature the size and intensity of the after-ima 
reduced. By the time the bath was reduced in temperature so as 
feel decidedly chilly, it had entirely disappeared. The last glim; 


there was an orange colored daub across t 





got as it was fast paling 
left center. When the water was really cold I not only could not ¢ 
a return of the image, but could get but a very poor after-imag 
repeatedly gazing at the gas flame. 

I judge from this experience that the high temperature 


bath caused a rush of blood to the periphery of the body and so to t 
that fe. 


end organs of the optic nerves, stimulating the retina, so that 
impressions were wrought up to remarkable intensity. 
J. M. GILLETTE. 


BIBLE NORMAL COLLEGE, SPRINGFIELD, MAss. 
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Truth and Error,or The Science of Intellection. J]. \W. POWELL. 


Chicago, The Open Court Publishing Co.; London, Kegan 
Paul, Trench, Triibner & Co. 1895. Pp. 423. 
It is a precious discipline for the schooled laborers in psychology 


| philosophy that they must submit to learn from minds that obsti- 


itely refuse to learn from them or their masters. Mr. Powell’s book 


is the freshness, suggestion, courage and masterful quality that we 


ssociate with the thinkers who inaugurate ‘ periods’ and who are un- 


pressed and unchastened by a long dismal vista of strenuous and 
rvely ineffectual thought behind them. He has striking conceptions, 
| often admirable expression, but he will not learn his a, b, c’s. 
has the familiar refrain of condemnation for * metaphysics’ and 

se who are deceived by words, but his own unguarded reliance on 
ds, joined with an arbitrary definition of them, is not encouraging. 
instance, ‘ metaphysics’ itself. ** In modern times those who hold 

at noumena are inexplicable, that is, unknown and unknowable 
yperties, call themselves * metaphysicians.’” Mill, Spencer, Aris- 
Plato, Newton, Berkeley, Kant and Hegel, are freely refuted; 


uit the author’s insight into other men’s thoughts and methods falls 


siderably below his confidence. The strictness and prudence of his 


reasoning—his philosopher’s conscience about assumption and 


‘rtion—might be point edly illustrated. 

‘The war of philoso phy,’ we are told, has been ‘ between Idealists 
1 Materialists,’ according, of course, to Mr. Powell’s definitions. 
lhe philosophy here presented is neither Ide: alism nor Materialism ; 

vould fain call it the philosophy of science.” It is realistic in the 
rn, and, one is tempted to add, in the scholastic sense. He takes 


? 


first principles avowedly from empirical science and seems to be 
3 


rouoied by the scruples of epistemology. ‘“T shall propound the 


othesis that consciousness inheres in the ultimate particle, and at- 


ipt to show that it [z. e., the hypothesis] harmonizes the principles 
ychology.” ‘An ultimate particle, and hence every body, has five 
ntials or concomitants, these terms being practically synonymous. 
he essentials of the particle are unity, extension, speed, per- 
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sistence and consciousness, which are absolute. The relations that 


arise from them, in order, are multeity, position, path, change 
choice, which give rise to number, extension, motion, time and jude 
ment, as properties that can be measured. It has been pointed 
that particles are incorporated in bodies through affinity as choice, a1 
by this incorporation the quantitative properties become < 
properties which, in order, are class, form, force, causation and 
ception.” Unfortunately one must content oneself with these qu 
tions. This philosophy of science is interesting; and if somew! 
mote from both modern philosophy and science, it remains true t 
the book abounds in suggestive statement and clever expression, 
furnishes striking illustrative passages to the student of that attra 
but undeveloped subject, the psychology of philosophic speculatio 
D. S. MILLer. 


PHILADELPHIA 


Tluman Immortality. WiuLLiAM JAMEs. Boston and New 

Houghton, Mifflin & Co. 1898. Pp. 1 + 170, 

This little book of Professor James’ is the Ingersoll Lectu 
1S9gS. The author seeks to answer two objections of modern 
to immortality. The first of these is the proposition of Physi 
Psychology that thought is a function of the brain. This 
idea has been carried into detail by the hospitals and labo 


which have located special forms of thought in special brain 


Professor James asks us to acc ept this result for the sake of a1 


and asks whether it compels us to surrender belief in imn 


Most persons imbued with the ‘ Puritanism of science,’ he 


would answer in the affirmative.  ] 


sut this conclusion is not 

coercive, because the physiologist assumes that the only kind of 
tional dependence’ is production, and supposes that the brain p: 
consciousness. But this overlooks * permissive function’ and *t: 
| 


missive function,’ with which we are familiar even in the 


world. Professor James’ thesis is that when we say that thou 
function of the brain, we are entitled to think of * permissive’ 
‘transmissive’ function. He considers the latter, which he illu 
physically by the keys of an organ, which transmit the air f! 
air chest through the pipes into the world, ir certain special 
Suppose that the whole universe of material things is only a 
veil of phenomena ‘ hiding the reality behind, or a dome refracti 
‘white light of eternity.’ And suppose this dome, usually 0} 


the eternal light, could at certain places grow less so, admitting to | 




















ty 


Jt 


PSYCHOLOGICAL LITERATURE } 


world so many restricted rays. Just so our brains can be conceived 
as thin places in the dome through which the genuine reality, the life 
s, breaks through into this world in restricted forms of finite 
nsciousness, Which would only cease in these special forms when 
the various brains ceased to exist. Thus our conscious life would de- 
nd on our brains, and yet an immortal life beyond the veil be possi- 


Professor James says in one of the notes that he takes the dual 


Cc. 
stic standpoint of natural science, because this objection arises on this 
ne. From this standpoint, he says, if we reject the notion that the 


‘in produces consciousness, we have no other alternative but to 


lieve that consciousness preéxists and is transmitted into this world 


enomena by the brains which give it its finite forms. He then 
ws that the idea of production is quite as metaphysical as the 
1 of transmission, and finally gives certain positive advantages of 
transmission theory. 
Several questions suggest themselves. There is space here only 
two. The first has reference to the idea of ‘transmission.’ If it 
lmitted that thought is a function of the brain, and also that * trans- 
sion’ can be called a function, then Professor James might exclude 
ther theories than production and transmission without any refuta- 
on the ground that they do not make thought a function of the 
But if the physiologist can reply that this idea of transmission 
xisting consciousness by the brain does not make the former a 
n of the latter, it would seem that we have given up the prop- 
tion we were to have accepted, and the transmission theory would 
old its own against other theories which hold an absolute be- 
¢ of the finite consciousness, such, for example, as those which 
t it is created either absolutely or through the generation of 
irents. And if the brain passively transmits a preéxisting conscious- 


a ‘thin place in the dome’ lets in light, it wouid seem as 


1 
} 


igh it could not be said that thought is a function of the brain, i 
tion is to have any intelligible sense. If this theory does not have 
ht any more than others to the support of the physiologist’s 

tion, it must take its place in the arena with the others. 
\ second question is suggested by the author himself: How does 
theory help us to realize our finite and individual immortality? 
Our finiteness seems to be a part of the warp and woof of our per- 
and if when the brain, the organ of this finiteness, vanishes, 
spirits revert to their original source, what is to become of our 
nal immortality ? Professor James admits that these are vital 


11 


lestions, but declines to enter into the discussion of what he calls 
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‘these higher or more transcendental matters.’ He merely say 


the way, that if, as the philosophers say, ‘all determination 
tion,’ it might prove that the loss of these particular determinati 
not a matter for regret, and that they are not worth keeping. 


what if all determination is not negation? What if those el 


our finite personalities are positive and worth keeping, and their 


a ‘matter for regret?? It would then seem that this theory wo 


help us greatly in the question of immortality. If it is to be a \ 


argument for immortality it would first have to prove that 
mination is negation.’ Nor does it relieve the matter that P: 
James says in a note at the end of the book that it is not neces 
identify the preéxisting consciousness, which this theory presup 
with the Absolute of transcendental idealism. Even thou 
theory only requires that consciousness preéxists ‘in vaster \ 


} 


than our finite spirits, we lose ourselves just as much in the 
these ‘vaster entities’ as we would in that of the Absolute. 
The second objection to immortality, for which ther¢ 
space here left, has reference to the incredible number of bein 
must be immortal if we hold fast to our belief in immortality. 
fessor James shows that this is a fallacy resulting from our 
realize the inner significance of these alien lives, which is as 
them as that of our own for us. Moreover, we cannot say t 
has no need for these lives because we ourselves have not. 


suffers us, surely we can suffer one another. 


PRINCETON. 


Essays on the Bases of the Mystic Kuowledge. E. R 
Translated by SARA Carr Upton. New York, Charles 5 
ner’s Sons. 1599. 

This exceedingly interesting and suggestive book, whic 

well rendered into English, may be characterized as a search f 

solute through the mystic intuition. ‘* Reason is in posse Ss] 

much light,’ the author says in his introduction, ‘to be abl 

quite at ease in the region of clear ideas, but not enough to 

principles of actual knowledge. In this penumbra who can t 

act limit of perceptions and say where the true disappears 1 

able, where the probable vanishes in illusion? The autho 

common ground of mysticism with reference to the inability 
son. It is impossible to grasp the highest truth bya rationa 


reduce it to the form of definite conceptions. The Absolute « 


B 
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d by a species of inspiration, and the highest truth transcends 
nd is only expressible in symbols. The author is at the same 
positivist and an agnostic, and vet denies that science is the only 


f knowledge. The ‘ Heart,’ by which is meant a synthesis of 


or moral spontaneity and imagination acting under the regu- 


ategories of duty, constitutes an ultra-rational and ultra-scien- 


san of truth. The relation of mysticism to science, the author 


Mysticism, when it understands itself, 


is purely newative. 
It admits 


ot encroach on the territory of scientific knowledge. 


ives it to itself, and claims the power of discovering, 


in, truths that are inaccessible to science. The mystical ob- 
The Absolute is nowhere but in 


not ontologically transcendent. 
1eSs But it is to be reached only by a consciousne 


f 
f 
f 


f intensitv, which, by an act of * excess’ o1 


transcends its ordinary plane of in- 


ry 

J° 
- 
s 


Iness,’ or * self-alienation, 


n and moral egotism, and in this act of * transcendence’ be- 


: ; aan ne — or ; 
x the time, identical with the Absolute and attains to 
isuous, absolute truth. This apprehension is not intellectual, 


and cannot be represented in terms of ordinary knowledge 
niv be expressed 1n symbols, and these must also be the crea 


f the excited consciousness in which the intuition takes place. 
ystical svmbol cannot, there 
iples of rational knowledge. 


l against enthusiasm and subjective caprice 


rl out of the relation of mysticism to science. 


rss 

enter the preserves of scienc e. When it essays to oc cups 
pen to science it becomes false mysticism and is to be con- 
But the most important criterion 1s positive. The * Heart’ 


ipelled by the motives of 


ict must submit to be judged by the laws of duty It st 
ry to the moral good. The author is here a discip f Kant, 
s Kant’s disciple in accepting as final his yn ) rf 
Vsics. Chis symbolic knowle ive, t] ouecn no ime! » the 
it Which makes the claim of universality, is not ts 
propriate canons of self-criticism. 
cussion of the book is divided nto three ) Ss | Part l 9 
** The Absolute,” the problem ow the Absol s to be 
d; the first chapter being devoted t , defectiv 
ttitudes toward the Absolute, while the second t ts of the 
sciousness as the only organ for the real apprehension of ab- 
uth. Part II., entitled ‘* Symbols,” treats of the mode of ap- 


Lillies 
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prehending and expressing the mystical intuition, while Part III., 


under the title of ‘* The Heart,” deals with the moral and religio 
aspects of mysticism. It would be impossible, in the limits whi 
must be observed in this notice, to follow the author into any of t 
details of his discussion. One is impressed with the general sanit 


the discussion and the fine irenic temper which pervades it, as wel! 


with the author’s intelligent appreciation of the results of modern in- 


vestigation. The book embodies an attempt to bring a very recal 


trant theme within the sphere of critical treatment. The pheno: 


of mysticism are treated mainly from the psychologist’s point of 


and it is from this standpoint chiefly, therefore, that the attemp 
be judged. The psychological interest and value of the author’s 
seem to me to be unquestionable, though the extent to which my 
phenomena are open to psychological treatment is a question 
which difference of opinion is likely to prevail. The proposal t 
stitute ‘ Mystic Positivism’ for rational theology or metap 
idealism touches some of the great issues of the ages. Whiiist 
admit my own scepticism as to the adequacy of the substitute 
persistent adherence to a larger faith in reason, I am yet of tl 
ion that the author has performed an important service to philo 
To one who is foolish enough in these degenerate days to be tt 
about the ultimate problems of life and destiny the book is ref: 
as well as illuminating. It proves that the search for the Al 
has not yet become antiquated, and it leads one to think that phil 
may possibly have something important to learn from the mysti 
ALEXANDER T. Ormonp. 


PRINCETON UNIVERSITY 


Psychologie der Verdnderungsauffassung. L. WiLiiam S11 


Mit 15 Figuren im Text. Breslau, Preuss und Jiinger. 


: -_> 


Pp. villi + 264. 

Ever since the acceptance of the dictum Semper tdem senti 
non sentire ad tdem reverunt (Hobbes), psychologists hav 
searching the multiple variations which crowd in upon conscio 
and, of late, these empirical facts have had a semblance of sci 
treatment in the so-called ‘law of variety’ (Hamilton) or ‘la 
relativity’ (Wundt). Change as objective sequence, and cl 
having meaning, have given no end of trouble to clear tl 
whether in metaphysics or in science. The work under review 
sents itself with the avowed purpose of bringing together t! 


and meaning of change from the psychological point of view. 
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Noting the historical and metaphysical importance of the concept 
inge and its congeners, the author passes to the problem which 
ange offers to psychology, formulating it thus: ** To exhibit all the 
s which the apprehension [ Auffassung of change can assume in 
rsal thinking (including the interrelations of them one to an- 

er) and to describe the ideational contents of these various forms 
prehension” (p. 5). Change has many different aspects: as, 
titatively, the increase or decrease of substance, the heightening 


sening the intensity of an experience, the enlargement or dim- 


yf its extensity, the improvement or deterioration in value, 


variation in rapidity of change; secondly, the type or quality of 

, as transition, transformation, interchange, beginning, progres- 
irdly, the local direction of change, as movement, transition, 
years in the form of 
thi 


lis descrip- 


c; SG In its highest orders change ap] 


pment, history and mathematical functions. To 

blem there is attached another quite as important, which rep- 

nts the last stage of differentiation that psychology reaches, viz. : 

isal investigation of the nature, origin, amount and law of the 
nsion of change (p. 11). 

This double statement of the problem is inadequate without a 

nof Auffassung, the second member of the title. The author 

lificulty in defining precisely what is to be included in this term. 

Ilis is distinctly not the problem of the ‘ perception’ of changes, nor 

he effects of objectively changing stimuli upon the senses; but 

of the manner how a certain form of our ideation and thinking 

stituted (p. 12 f.). Auffassung implies the complex, discrimi- 

ve, psychical activity which meets all varieties of stimulation and 

in all forms of judgment (pp. 120 f., 138). The monograph is 


i aii 


n extended study of sensation, perception and mental activity as 


exly involving change, its fundamental thought being that the 
inctioning of consciousness is the only hypothesis which coffers 
for the solution of the technical difficulties involved in at- 
it harmonizing our varying experiences of changes (p. 255). 
zing, rather than constant, impressions alone are the conditions 
ikening this functioning (p. 140). In every paragraph, almost, 
a steady mindfulness of this two-fold problem. 


monograph is divided into two parts. Part I. (pp. 19-73) 


i 


‘the origin,’ and Part II. | pp. 78-256) of ‘the fineness of the 
iension of change.’ The former is purely qualitative; the latter, 
uantitative in its treatment. In Chapter I. there is given a dis- 


of the sources of changes as found in Perception, involving the 
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psychological, rather than the punctual or mathematical, present 


consciousness. Fixed and gradually changing stimulations, and t 


changes which the subject may induce in itsown conscious stream and 


: 
j 
j 
f 


in the members of its body, serve as the varied starting-points vy 
change is apprehended. In every act of perception which is ess 
tially extended in time there is an intuitive apprehension of change. 
Otherwise Reproduction and Comparison (Chapter IT.) could not tal 
part in bringing about those ideas which have change as their « 
acteristic category. Feelings of recognition accompany these pur 
intellectual processes (p. 54). The comparison of varying chang 
whether minute or extensive, is given a very high function, its 2 
importance being to promote awareness of specific stadia in any se 
of changes which involves more than two members; as, for ex 

in the growth of a plant we are able to detect ‘ phases’ now and t 
This process is essentially involved in consciousness’s recognition 
itself andits past. (In this process, also, S. finds * the most im] 
psychological root’ of the idea of Ding an sich., p. 67. J 
‘phases’ are resting-points, boundary lines, which are neces: 
soon as we attempt fo fix the changes by thought, word or nu 
(p. 72). 

The analytical distinctions not only aid the later examinat 
the measurement of change, but the quantitative analysis tends 
complete and reénforce them. Part II. gathers, in critical fas 
the results in this ‘ relatively young field of experimental psychology 
Chapter III. describes the Technique concerning the few special 

of apparatus which have been used in measuring stimulus chang 


t 


brightness and color, in pitch, intensity and direction of 1 


! 
tics 


pressure, thermic and other changes due to chemical and me« 

stimulation. The mechanical devices used in the studies by I: 
Hall and Motora, von Frey, Seashore, Stratton, and by 5S. 
earlier studies on brightness, movement and tones, are noted 
connection. The latter part of this chapter discusses the two 
of methods of getting at the fineness of discrimination of change: 
judgment and reaction. In this matter of method S. finds a fiel 

questions that is new and unexplored (pp. 102 f.), and offers sugg 


tions for reducing varying affirmative and negative judgments 





titative values, which he regards as the more desirable results 
perimental tests (pp. 97 f., 91). 

Chapter IV., entitled Psychical Excitability for changes 
Laws, is by far the most important part of the monograph, b 


bulk (pp. 119-256) and contents. Its first section is occupied wil 














i 














PSYCHOLOGICAL LITERATURE. 431 


for a technical term which shall be generic to sensibility and 
discriminability. This term is Hrregharkett (pp. 119, 124), which 
means the collective reaction of the soul upon external stimulation. 
The development of this position brings S. to a critical rejection of 


rol 
sUcdtitad 


Preyer’s view that sensation is merely a function of stimulus changes 


(pp. 144, 157 f.). The remainder of the chapter endeavors, by a 
reful examination of the conditions of psychical response to external 


Leila 


objects ($$ g-11), and later by a review of the modifications of these 
conditions in the special senses as revealed by the somewhat conflict- 
» results of the experimental studies mentioned above ($§ 12-14), 
to reach a special law generalizing psychical excitability to changes. 
[t is noteworthy that S. does not find Weber’s Law to have any great 
All senses, except that of 


aring upon his problem, p. 131, note.) 
npe rature, readily yield to the propositions to be mentioned later. 
The perception of heat and cold and their changes seem to defy the 
leged uniformity of conditions for the apprehension of changes, 


leading to a suggested hypothesis of heat and cold being relations 


only. Experimental data in vision, hearing, pressure and the modi- 
fications of constant and transition-sensations due to fatigue, surprise, 
expectation, etc., are given a careful examination in the interests of 
the special formula sought to generalize the facts of the variations in 
the rapidity and other features with which stimulus changes affect the 
perceptibility of those changes. By his earlier investigations S. has 
entitled himself to this critical comparison of the data in this special 
field (Psycn. Rev., IIl.: 313 f., V.: 98 f.). This composite review 
is suggestive and appreciative, even when critical of the work of 


others—-which is by no means uncommon. 


The ‘Hau ptgesetz, mentioned above as the objective point of the 
treatment of the quantitative values, is slowly reached and presented 


n sections, pertinent to the specific conditions and the type of sensa- 


tion andreaction. Inthe serial order its parts read thus: I. * It is not 


e absolute value of the excitations always present in sensory nerves, 
and radiating from there to the motor fields, to which motor nerves 
respond with a reaction; but it is rather the change in this value from 
moment to moment” (p. 145). 2. ‘It is not the absolute value of the 
stimulus affecting motor nerves which produces a movement, but it is 
rather the change in this value from moment to moment” (p. 145). 
3 (Physiologically) ‘© A nerve stimulation may become a specific 
cause for the performance of physical and psychical activity only when 


the stimulation is a changing one.” 4. (Or, psychologically) ** A 
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sensation may become a specific cause for the performance of physica] 
or psychical activity only when it is apprehended in the process of 
changing” (p. 158). 5. ‘* The incitation tothe physical or psychical 
reaction varies directly with the rapidity of the change in the sensa- 
tion” (p. 211). Ina series of tone discriminations, varying from ¥ 
to 2 vibrations, lasting 2, 4, 6 and § seconds, S. found that the most 
favorable time for detecting the amount of increase and direction of 
stimulation was 6 seconds’ duration (pp. 189-195). On this basis | 

offers the law of the most favorable time for apprehending changes 
6. ** If a changing stimulus is persistently observed, certain favorab] 
stadia will be found within the observation time in which the cay 

bility of perception (the tendency to complete a judgment—or moto1 

reaction) is especially strong. Since, within such a favorable time 
changes of varying rapidity can be perceived, the slower changes 


which, up to that point of time have acquired only a lesser extent, a1 


relatively more favorably placed” (p. 211). 7. (In addition to 2 
‘¢ The greater the rapidity of change in the stimulus the greater is 

incitation to motor activity” (p. 213). 3 and 4 express the law 

change in its best forms. The actual experimental deviations from tl 
law, noticed at length by S. (p. 224f), must be omitted. 

The law is less suggestive in its formulz than in the discussions 
which point the way to it. Its formulation is rather defective in being 
so scattered. It remains isolated, finally, and is not exactly broug 
into harmony with his problem as defined in terms of apprehensio: 
And, furthermore, the attempts at emulation are rather too pronounc: 
On the other hand, in its review of the few experimental studies, t 
monograph can well serve as a hand-book. The detailed analysis 
many facts and relations brings them up to the point where only speci 
investigation can carry them forward. This is one of the most val 
able features of this very circumspect treatment of the problems « 
nected with the apprehension of change. 

EDWARD FRANKLIN BUCHNER. 


NEW YORK UNIVERSITY, SCHOOL OF PEDAGOGY. 


Psychophystologische Erkenntnistheorie. THEODOR ZIEHEN. Jel 
Gustav Fischer. 1598. Pp. 105. 
In the rush to epistemology the serious student may well questi 
whether we are keeping ourselves aloof from a neo-scholasticism wh 
threatens scientific method, on the one hand, and disables the efforts 


thought by an apparent show of consistency on the other. Noeti 


t th 


theories, once unknown and unsought, are now so common tha 
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Wi 
serving of far more respect than is, by popular consent, manifest, 
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serve the purpose of setting up standards for giving advice. 


ether this highest court of Appeal in the kingdom of mind is not 


scarce be a matter of question. Consistency, however, is the chief 
lem of this bar, and the essay under review presents itself with 


r claims toa frank hearing. It reposes upon the earlier efforts of 


writer in the field of physiological psychology, and thus comes with 


promise and potency of unsuspected extensions in the domain of 
ry of knowledge. 
[n all exploration, results are in primary demand; and the author 
ired the reviewer much by bringing in one section (§ 22, pp. 
103) a ‘dogmatic résumé’ of his inquiries. Though opposed to 
ry spirit of epistemology (which the author recognizes), he ven- 
to give a succinct exhibition of the conclusions to which he has 
lin his analyses. Freely rendered, this ‘Zexzkon,’ so zu sagen, 
is theory of knowledge runs about thus: 
‘Sensations [ELmpjfndungen| and ideas [ Vorstellungen] are 
nto us.” Both are summed up in the terms psychical processes, 
‘psychical. Non-psychical is a meaningless term. Things, my 
i/ter egoes are ideas only. 
On the basis of epistemological analysis each sensation is made 
of two components, the residual factor, or the reduced sensation, 
v-component. [The ‘»’ factor is the primary experience 


d from the activity of the sense-organs, as tactile, visual, etc., 


22}. The former factors have reciprocal relations, which can be ex- 


| by universal laws. The totality of these laws is designated as 
ausal formula.’ [This is the summary of the coédrdination of 


ind optical series mutually dependent—e. .., in seeing my hand 


nents and pen movements spatially and temporally connected. 
s the sequence of value to the natural sciences, p. 25. 


A certain group of sensations is designated as the group of »-sen- 
The residual factors of these sensations work first recipro- 

ith the residual factors of the other sensations which can be 
1 by the causal formula; but, secondly, they react indepen- 
upon these residual factors when they have undergone a change 
h the residual factors of another sensation. 

Uhese reactions are not arranged according to space and time. 
innot be expressed by the laws of the causal formula, but 
in their entirety, by other laws (uniform fusions). The total- 
hese lawful fusions is designated by the term parallel-formula 
shanges in sensation-complexes that are simultaneous and not 


essive, pp. 25-6} 


am 
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The residual factor of a sensation, which causally effects in a 





tain degree and certain quality the constituent part of the v-sensati 


is altered by the parallel-reaction of the latter. The process of 


ition is designated by the term »-change, or individualization, 


change itself as the »-component. 


Epistemology is trying, with the help of natural science, includi: 


psychology, to eliminate these »-components, and to present the 1 
ual factor itself | 2. sy the ‘ object |. 


is the resultant idea, or the reduced sensation. 


of theory of knowledge is called ‘reduction’ [2. e., thought mus 


turn to ‘things’ as external, but continue a consistent analysis « 
sations, until it reaches that sensational gwa/e which cannot 
nated, p. 31 f. This residue is the nervous system, at times 
and again cortical centers, pp. 35, 59, 65]. The residual fact 
only to be ideated. 

The »-sensations are arranged in complexes, which are c 


called sensory nervous system. 


All sensations are made up of »-components of a single comp! 


y-sensations; so far forth they are individually psychical; the res 


factors can also be ideated only as psychical, but as univer 


psychical. 

Since the idea of the individual eg: Iti 
the process of reduction, the idea of a universal-psychical is 
contradictory nor meaningless. 

Sensations, in so far as they all possess »-components, 
called object-sensations or stimulus-sensations. 

With the omission of the »-components the object-sensation 
pears. Its residual factor must be ideated as abiding. 


Every reduction factor transforms itself into so many ol 


Dye 


tions—z. e., is individualized just so often as it affects the »-set 
complexes and experiences their reactions. 

All sensations are positively only in space, at the place 
Spatial and temporal series belong primarily 


residual factor. 
It is influence 


reduced sensations (2. e., the residual factor). 
secondarily by individualization. 

In like manner, the quality and intensity of object-sensati 
determined by the reduced sensations, and only secondaril\ 


y-components. Theory of knowledge, in so far as it demand 


The idea of this residual fa 


( Hence) the met 


ro is itself an idea resulting f 


s 


sal ideas of reduction, is trying, with the help of natural science ane 


psychology, to subsume the qualities and intensities under a s! 


duction-idea. As such a universal the idea of energy is to-da 














S 


resent in the varying sensation-complexes, pp. 7-15. | 
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inder consideration. The idea of mass, inasmuch as it is to in- 


more than a numerical factor, is contradictory or meaningless 


‘mass’ does not carry one ove! into realism }. 
An affective tone, as a feature independent of the other charac- 


stics, does not belong to the reduced sensation. 

(he difference between ideas and sensations consists in sensuous 

Object-sensations always require, for their individualization, con- 

tion with ideas. 

Ideas [like sensations] are simple or complex, individual or uni- 
Ideas are only memory-pictures of sensations, p. 37. | 

Ideas of Relation form a special group. They are just as depen- 


on the v-sensations as are the other ideas. Like all other ideas, 


re developed only from sensations. 
Among these ideas of relation, those which have special epistem- 
sical importance are the six categorical ideas [not in the Kantian 
"] of likeness, similarity and 


Hegelian sense of the term ‘ category 
[ /. e., upon the sole 


: 7 
rence, persistency, change and interchange. 

on of like sensations, simultaneous and in sequence, etc., the 
ideas, by extracting those elements 
The relational 


The re- 


| builds up these rational 


causality is based upon the relational idea of change. 


ction ideas of epistemology are the most universal ideas of sensations 


! sensation-relations. 

In the formation of epistemological reduction-ideas the regulative 
ple is so to plan the reductions that a general similarity appears 
e place of single similarities of the object-sensations and thei 
nges. Our reduction-ideas are subject to a progressive develop- 


selection, since object-sensations are never given us in their 


ent and 


Ideas of ideas, hence ideas of reduction-ideas, do not exist. 
lhose reductions which unite with the epistemological basis are, 
so far as the latter does not change, not further in need of reduction. 
The causal changes within the »-complexes are often continued 
ugh the reduction-factors of sensations which are closely connected, 
They are designated as s-sensa- 
These 


+ 


atially, with these v-complexes. 

and correspond to the motor system of our bodies. 
lexes affect, in their turn, according to the causal formula, the 
duction-factors of ordinary object-sensations. These influences are 


d ‘actions ;’ and they complete the circle of causal changes 











436 LITERATURE. 


11 


‘* Can there any good thing come out of Nazareth?” isa qu 


tion pointing to an active field in philosophical inquiries. Ziehen re- 


plies, as the newly adopted apostle of old, ‘come and see,’ whil 


e 


attempts to draw noetical values out of Nazarene sensations, sensa 
If there is any virtue in the do 
Sks 


tion-complexes and sequent images. 
trine of sensation, as it has of late decades crept into science and p 
losophy, then this essay is the most virtuous of all recent producti 
which aspire to truth and consistency. 
temology is presented as tl 
tent of experience to certain forms, validated for the means and en 
of empirical sciences, especially of empirical psychology. 
tion’ may mean transformation, fusion, synthesis. In this writing 


is presented as the chief and, in truth, only means of noetical achi 


ment ($5 pp. 31-35). 
tions and the elimination of those accidental factors which lead 
naive thinker to affirm ‘things,’ and the scientist to end with ey 
psychical forces. This gives rise to antinomies, which it is the sp 

problem of noétics to remove, and, in this instance, succeeds to 

satisfaction of one person in rendering all factors and processes psy: 
ical. To this extent the author is almost mortgaged to a prejudi 
while the reviewer frankly confesses to the privileges in the very 


posite direction—namely, that an objective, impersonal analysis 
psychical contents of the lowest, or, perhaps better, initial, order 


na 
L «it 


not paramount to the demands which can and must be made upot 


1 


now 


serious attempt to explicate the nature of what we men call ‘kn 
edge.’ 

That the analysis here spread forth in an exceedingly abst 
schematic, algebraic fashion is astutely regarded as adequate, may 
seen from the following passages, which well illustrate the fla 
the essay, if not its detailed method of analysis: 

** A special ‘function of judging’ does not exist.’’ For 
turies, psychology, logic, and theory of knowledge have fruitless!) 
tempted to find in the features of judgment what is here for th 
time clearly provided for in those preliminary fusional abstract 
which engage simple ideas. ‘+ There is still less occasion for a 
ing other ¢ faculties,’ beyond judgment * * * such as reason, the s 
of syllogisms or intuitions, etc. Exactly at the place where ph 
ophy has so often ventured the leap from epistemology into 
physics, is the Calvary of the many ‘ higher functions of 
and pavia and xtetis of Greek 


SOU! 


lie the Ad;og and vods and gpdvynery 
losophy * * * and the reasons and pure ego’s and apperceptio! 





The specific problem of epis 


‘ Re lu 





he merely analytical * reduction’ of the con- 


It purports to be such an analysis of sensa- 
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lern philosophy. It is generally supposed that a connection with the 
ra-psychical must be sought for in the highest psychical faculties. 

extra-ps) chical is a senseless term, and the highest psychical is al 
included in the formation of ideas [as detailed by 


the elaborated 

ata]. Right here is the principal divergence of this theory of 
wledge from the pathway of the earlier theories.” The scope ana 
yistemology are thus greatly modified and simplified. We 


ley 


C} 
» longer concerned ‘* with finding the criteria of true judgment, 
tainty, or whatever one may term it; but only with feeling our 
itions and ideating our ideas with others, and with forming new 
ned general and relation-ideas, and among these specially reduc- 


-ideas which correspond to the sensations. The only 


iterion is 
eement with sensations, the fulfillment of the expectations 
yecome joined to the reduction-ideas” (pp. 55-8 
The somewhat more readily assimilated results of this ‘new 
of knowledge, based upon and strictly held down to the 
s system and its initial processes in consciousness, are neatly 
ted in the closing section (pp. 103-105) which an 
v) and attempts to set at rest ‘the almost instinctive objec- 


which are put to his analyses. 1. If it is supposed that the 
il factor’ of this theory is identical with * matter,’ in the ordi- 
se of the term, it is replied that ‘ matter’ is a meaningless, 


vsical dogma, and, strictly speaking, the * residual factor’ is an 


} 


h we employ in order to reach universal laws relating out 


and ideas. The only aspect common to ‘ matter’ and _ the 
factor’ is ‘change according to universal laws.’ 2. If it is 
at one result of this reduction of things and ego’s to a 
eee oe y : 

yurely psychical process is to un 


tation to that of electro-magnetic light, the objector is told 


r validity remains unchanged. Their labels only are changed, 
lanner of speech is altered so as to avoid all contradictory and 
ess terms. 3. If the critic fancies that inroads ar is made 


e principle of psycho-physical parallelism, he is reminded that 
chical series alone is given,’ and is the only view which avoids 
us Wit involved in the affirmation of two unlike but equally 

series (Cf. his Zztrod. to Phys. Psych., p. 3014. (Eng. tr.)). 

st overcome, the critic finally gasps for the reinstatement of 
ics, the a préor’, the forms of Intuition, the Categories!’ 

{t to get his assurance in the reply that ** no room remains fot 
We must limit ourselves to this procedure, to gather, com- 


uce sensations scientifically in order to a 


~ 
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universal ideas of their relations. This labor is divided between t 
descriptive and mathematical natural sciences, psychology and 

of knowledge. Metaphysics, just as religion, has been only th 
torical precursor of these sciences. It would be better to r 
metaphysics and its younger sister, metapsychic, among the fine arts 
5. ‘And these circumlocutory designations ’"—must we introdu 

into daily speech, instead of the simple terms of our mother-t 

—c. g., using ‘the residual factor of tree-sensation’ instead of * tre: 
No. The exposition of epistemology is sesquipedalian for t 
prosaic purpose ‘of keeping removed those so often fals 
ideas’ of realities!) Thus the objector is bade to rest agnostic 
nihilistically on the quiet bed of positivism, which simplifies ends 
means without measure. 

The spirit of this essay is extremely serious in its efforts t 
objects by a bare-handed treatment of sensations, which 
identified with events in nerve fibers and ganglionic cells, 
with events in consciousness. There is an avowed attempt 
epistemology grow out of the soil of empirical psychology, a 
stood by the author in his Lectfaden of some nine years ago, 
tendu. What are the exact relations between the two 
thought is not readily ascertained. Throughout the entire e 
in detail there is no advance beyond what ought to be treat 


+ 
») 


psychology as it actually is understood by most contribu 
field. Definite statements (pp. 4, 11, 55, 61, 65, 74, 55 
steadfastly explicit upon this point. Psychology enumerates, 
and exhibits the development of our complex ideas, whil 

knowledge selects this or that idea, and presents the dev 


that which is significant for its purpose, only in so far as ¢ 
psychology has not solved the problem. The basis of 
as personal, or logical, or objective, is not made plai 
(p. 75), in tracing the formation of ideas of relation (whic! 
be identified with the concepts employed in logical tl 


] 
it 


descent is made to the idea of * sameness’ as the given da 
‘comparison’ necessary, upon the repetition of similar sens 
gratuitous assumption; for it is frankly admitted that mere cd 


+ 


is all that can be undertaken in this region of the inexpli 


. . 
hor means going 


the whoie, then, epistemology for the aut 
and there, of his specific psychological conclusions and end 
make them intelligible by a further process of * reduction 


in securing them. In this sense the essay is radically defect 


establishing, in a more clear-cut fashion, those differences in 


disciplines of which he gives promise in the beginning. 
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e The tone of the work is not the most generous. It reveals an utte1 
cency in its Berkeleian idealism upon a sensory foundation 
>, 59). The ingenuous, at times, and severely schematic treat- 

ts nt sweeps aside, in almost ruthless fashion, ‘the insights’ of other 
ers and ‘the demands’ of the problem of thought and reality as 

‘ived by them. In the light of its initial claims perhaps this pro- 

; re is commendable. One feature of this analysis 


rt knowledge is 
14 ] - ce a ae . ; 4] ' ; oe 
simplify to the grade of al raic imagination the erstwile serious 


‘<s of philosophical reflection. Thus it becomes an exceedingly per- 
suestion to ask how this literalistic chart would fare when con- 


+ 


ting actual knowledge. Would one recognize and identify his 


I 


itions on the basis of the analytic and explanat 


rv clues offered in 
essay? Indeed, there is lacking that admiration for the fact of 
edge, even on a neuro-sensory basis, which every analyst ovght 


Another interesting feature in this essay is the attempt t 


re its results with those of Kant’s theory of knowledge, implving 





eeneral validity of the Kantian position as an abstract expression « 
which finds proper treatment only in the concrete (?) « ‘- 
f this theory of knowledge. i. Pp. 50+, 53-57; 72-0! 

is fashion there are repeated claims as tothe exceeding advantage 
exposition over that of others. 

lhe central question, perhaps, incited by this attempt at a t IY 


wwledge, which does not advance much beyond a detailed anal- 
f sensation-complexes (tactile, optical, and motor coming in fot , 
st exclusive attention) is this: Can an historical analysis of ce1 
f our residual experiences satisfy even a scientific study of what 
lmen calling ‘knowledge’? The Zvelstrebjekett characteristi 
ry cognitive construction of an * object’ is a psychological ex- 
which the epistemologist is compelled to reco 


onize. 2. a 
Went. Develop., Soc. and Eth. Int 


/ » pp. 249 t., 377 It often 
t the point from which, but the point /o which, ! 1 tends 
s the essential feature. This is more than primary motor-reac- 
Zichen., p. 575f), and must be adequately 1 onized. Othe 
tructive tendencies might be pointed out whi t €X- 
s, but of these the essay takes no notice. The ! S the tas 
essay, then, is twofold: one, in indicating the fact that 
issumptions a theory of knowledge leads itself int - \ 
¢ off further philosophical progress; the o efit 


¢ our thankfulness for being shown the li 


i0ds and content. 


‘EW YorK UNIVERSITY, 
SCHOOL OF PEDAGOGY 
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John Stuart Mill. Correspondance tnédite avec Gustave D’ Eich. 
thal. Avant-propos et traduction par EUGENE D’EIcuTAa.., Paris, 
Felix Alcan. 1508S. 

The correspondence between Mill and D’Eichthal is in these pages 
given to the public for the first time in a complete form. Many 
the letters had been published previously in the Cosmopol?s ; additic 
ones, however, have found a place in the volume, together with 
letters of Eyton Tooke to D’Eichthal. The friendship of Mil! 
D’Eichthal, which continued through a period of some forty years o: 
1j ( 


ll 


more, presents many features of a most interesting nature, as « 


in this correspondence. To the student of psychology an opportu 


is afforded of noting the effect of an emotional temperament, as t! 
D’Eichthal, upon a coldly intellectual nature, as that of Mill, and, 
also, of observing the marked contrast between the French and 


lish traits of mind. In these letters Mill exposes to a searching 


cism the doctrines of Saint Simon as expounded by D’Eichthal 


his friends; there is, however, a growiug appreciation of the n 
and purposes of the Saint Simonian school, evidently induced 
disinterested labors and self-sacrificing zeal of its members. W 
criticising their methods, Mill had only words of praise for tl 
humanitarian ideals of this school. 


The strain of deep sentiment, which was a characteristi 

of Mill’s nature, and yet hidden from the view of the world, is r 
Tooke’s travic cle 
| 

» Aw 


in the letters which he wrote at the time of 
also upon the occasion of the death of D’Eichthal’s father. 
respondence, indeed, serves as a valuable appendix to th 
raphy, inasmuch as it throws additional light upon the inne 
the great logician, disclosing in that many-sided nature the el 
which prove his love of humanity as well as his love of truth. 
Joun Grier II1p1 


PRINCETON UNIVERSITY 


GENERAL. 
Soctal Automatism and the Imitation Theory. B. Bosan 
Mind, No. 30, N. S., April, 1899, p. 167 
The writer aims to point out, in this way-side preface to : 
coming book, a fundamental error in the iritation theory « 
logical psychology as an attempt to reduce to principle the b 


individuals ina group. Secondary automatism suggests an an 


which throws light on political philosophy. Social life is nec« 
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ncreasingly constituted by adjustments which have become auto- 
and are thus put beyond the range of discussion. In the re- 
x economy of attention the social mind is set free for new ideas. 
‘outine of civic life, the use by the state of coercion upon the in- 
and the function of punishment to awaken attention are ex- 

ed in terms of this automatism. The biological principle of 


t cuts’ is given application in tracing the transformations of 


and reacting apparatus in the world of volition. In society 
mena of identity and phenomena of difference are at once of 
importance, as is evidenced by the principles of imitation and 


ion, active under the forms of habit and accommodation. B. 


ls that repetition and similarity are only superficial characteristics 


true operative nature of social unity. No differentiation can 
ut of the tendency to reproduce a copy fer se. To introduce 

2 Jf 
ntion,’ as explanatory leaves an awkward dualism. Baldwin’s 


il 


of mental development is regarded rather as failing in its 


repudiation of this dualism. The root of this, and other 

r failures, is traced to a fallacy introduced by the influences of 
doctrine of association, or the repetition of similar units. 

, in attempting to remould the theory, strains the idea of imi- 

y extending it to cover volition—the passing of an idea into 
ad of limiting the process to mere reproduction of a copy. 

of serious importance happens by genuine imitation. All 
ness of society goes on by differentiated reactions. Every 
society is what he is through a law or scheme which assigns 


dividual position, differing from 


9)] 
il 


others, and identified 


precisely through these differences, by which alone he can 
rate with them. The error in question springs from working 


larity instead of identity (of factors and processes). Di- 


we introduce identity, difference falls into its place as an in- 
pect o1 the principle. Every action, without any exception, 
rinciple, a difference within an identity. Relative Suggestion 
idequate view of identity than Associationism, and B. finds 
in’s later writings a tendency toward the former. 
EpwArpD FRANKLIN BUCHNER. 


Nature of Judgment. G. E. Moore. Mind, No. 30, N. S., 
\pril, 1899, p. 176. 


Lis article suggests a theory of perception and knowledge which 
ily much in common with Kant, differing chiefly in substi- 


] 


{ 


ig for sensations, as the date of knowledge, concepts; and in re- 
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fusing to regard the relations in which they stand as, in some o 
sense, the work of the mind. The view which inclines to tal 


categorical judgment as the typical form, and attempts in cons 


to reduce the hypothetical judgment to it, is attacked. A judgment 


universally a necessary combination of concepts, equally ne 


whether it be true or false. It must be either true or false; 


truth or falsehood cannot depend on its relation to anything else w!] 


ever—reality, for instance, or the world in space or time. Bo 
+1, 


il 


these must be supposed to exist, in some sense, if the tri 


1 
tT} 


judgment is to depend upon them: and then it turns out that 1 
of our judgment depends not on them, but on the judgment th 

being such and such, exist. The truth or falsehood of this judg 
must be immediate properties of its own, not dependent upon 

lation it may have to something else. The existential jud 
which is presupposed in Kant’s reference to experience, or in [1 
reference to reality, remains merely a necessary combination « 


(i 


cepts, for the necessity of which we can seek no ground, a 


cannot be explained as an attribute to ‘the given.’ A concept 


in any intelligible sense an ‘ adjective,’ as if there were somethin 
stantive, more ultimate than it. It is not a mental fact, no 
of a mental fact, Concepts are possible objects of thoughts; 
come into relation with a thinker; and in order that they ma 
thing, they must already de something. It is indifferent to thei 
whether anybody thinks them or not. They are incapable of 
and the relation into which they enter with the knowing s1 
plies no action or reaction. It is a unique relation which 
or cease with a change in the subject; but the concept is neit 
nor effect of such a change. It is of such entities as tl 
proposition is composed. The difference between a concept 


proposition, in virtue of which the latter alone can be call 
false, would seem to lie merely in the simplicity of the forme: 
kind of relation makes a proposition true, what false, cannot 


defined, but must be immediately recognized. Existenti 
tions do not escape this description. We must regard 


world as formed of concepts, these being our only objects of 


edge. Perception is to be regarded philosophically as the c¢ 


an existential proposition, and thus it furnishes a basis fo1 
From this description of a judgment there must, then, disa 
reference either to our mind or to the world. Neither of 
furnish ‘ground’ for anything, save in so far as they 


judgments. EDWARD FRANKLIN Buc! 
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7. 1s related to Causality and to Space. Mary Wuiton Cat- 


xs. Mind, No. 30, Ni. Ss April, 1599, p. 210. 
The phenomenal unity of different kinds of multiplicity is traced 
relations of time as controlling the categorical relations of caus- 
nd space. Heretofore, time and space have been treated in the 
reath, much to the misfortune of each. Analogy is not taken 
le in the treatment of the categorical complexities involved. 
thesis of the paper is the assertion that time and causality are sub- 
te forms of the principle of the necessary connection of phe- 
na, and that the third and coérdinate form of the category is 
i] determination, not, as is often stated, space. Succession, and 


tion, must be admitted as constituting the nature of the tem- 


wanifold. The synthesis of manifoldness follows fundamental 


lis tions, involving two sorts of necessity: first, the dependence of 
is in general upon ultimate unity; and second, of the moment 
the preceding moment. In this way it may be seen that time 


mgs among the categories, as the irreversil 
} 


able, relatively abstract manifold. They hology of ti 


sness verifies the metaphysical doctrine. Che awareness of 


in-one, possessing an inner connection, presents unanalyzable 
: ; o¥e : 
ts given immediately in consciousness. he causality con 
is more easily applied to outer than to inner life, and thus 
am, he te 9 nal cannencea Tl > enatial WeNre ic n 
subiect to the temporal sequence. 1i@ spatial sequence 1s no 


nt 


al category, or uniting principle, but itself one variety of the 


ls . ' 1: mee 
| to-be-categorized. Space, as a sense-quality or a notion, is 
mnstruct of experience. 
m . . . >. ' 
EpWARD FRANKLIN BUCHNER. 
8 Py DAGOGY, 
New YorK UNIVERSITY. 
4 des Se 202702 ¢ is iy ] ELIN LHOMAS ¥ ris A\ can 
257. 
‘ 

r, Who has appeared before the public r writings 
1 } ’ 7 +] 
hical and pedagogical subjects, presents us he an 

it the sentiments and emotions with pedagogica ints and 
a : i — 
sas to the best methods of utilizing them. He combats 

ae ae — rere: sae lean ae ae eee er 
education toward excessive emphasis ol eC ini ( ual, 

the cause of the aleedonic and volitional elements in out 

17 1° } *1] 1 

eilectualism tends to destroy the will and the pieasure- 
r tite, It is conduct and en tional value which makes 


ving, not creeds religious, philosophical or scientific. Pain 
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and pleasure depend upon the laws of vital rhythm. The appetites, 
desires, anger, fear, play, instinct of proprietorship, love of domina 
tion, curiosity, sympathy, pity, social inclinations, self-love, etc., 


treated in turn. 

The style is literary rather than scientific. Some very good s 
gestions are made, and the author generally strikes the right keyn 
in a happy manner. There is little justification for the neglect 
recent American contributions on the same subjects. There is a 


table of contents, but no index. 


ARTHUR ALLIN. 


UNIVERSITY OF COLORADO. 


IT 


ll metodo deduttivo come strumento dt ricerca. GIOVANNI VAI! 
Turin, Roux, Frasati & Co. 1898. Pp. 44. 


Alcune osservaziont sulle questiont di parole nella storia di 
enza e della cultura. GIOVANNI VAILATI. Turin. Frat. B 


1899. Pp. 39. 
These two papers are introductory lectures in a course on t 


tory of Mechanics, delivered by the author in the University of 
In the first Dr. Vailati discusses the value of the deductive 1 


he examines the history of discovery in mechanics, from G 
down, and insists that many of its more important laws * wor 
be unknown to man, at least in their eeneralized form, if he 


at his disposal another method besides that of observation ar 


measurement.’ Admitting the supremacy of induction, as a1 


author, nevertheless, points out the in 


scientific discover\ 9 the 
role that deductive reasoning has played from an _ historic 
point. He believes that Bacon’s diatribes anent the sterility 
totle’s dialectic and the syllogism, were called forth by the e: 
:y 


use of deductive methods in scholastic times, and woul 


modified had induction received proper recognition in those 


The latter part of the paper is a discussion of the practical 
tion of the various forms of induction and deduction to the di 


of scientific laws. 

The second paper takes up the question of terminology 
lation to objective truth and the history of scientific thought 
Vailati refers to the undue stress sometimes laid on the etym 
significance of a word. He denies the o67ect/ve importan 
distinction between definable and indefinable terms. The im] 


of defining a term may be due to the simplicity of the notion, a 
hat dis 


as to its obscurity; in either case it is a subjective factor tha 
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hes it from a definable term. The author works out for the bene- 
his pupils a number of well-known principles underlying scien- 
liscovery and the definition of concepts. 


Howarp C. WARREN. 
PRINCETON UNIVERSITY. 


Pensare senza cosctenza. G. SerGi. (Reprinted.) La Rivista 
Moderna, Vol. II, Fase. I. 1899. Pp. 18. 
This is an amplification and in some respects an advance on the 
r’s doctrine of the unconscious, as developed in his /’sychologve 
ogigue. Professor Sergi starts out with the view that conscious 
t is merely the last term in a series of unconscious brain states. 
support of this theory he cites, from his own experience and others’, 
erous examples in which a problem has been solved or a train of 
ing worked out to a conclusion while the mind was occupied 
something entirely different. In some instances the process ex- 
| over an hour, in others over a day, week, month or more. In 
s own case he finds many instances of this unconscious brain work 
eeding during sleep; at one time it was so pronounced that he grew 
stomed to read up the theme of any paper he was to write, and 
immediately dismiss the whole question from his mind, without 
working out the plan of the paper; in the morning he would begin the 
writing at once with no hesitation or difficulty, the subject having 
apparently been analyzed and arranged for treatment during the night. 
Professor Sergi reviews the theories of Kant, Leibnitz, Hamilton, 
|. S. Mill and Carpenter, on obscure ideas, subconsciousness and un- 
nscious cerebration. He gives preference to Hamilton’s view, that 


iten 


agencies—modifications of which we are unconscious—must 


dmitted as a groundwork of Phenomenology of Mind.’ The 
r, however, goes further, holding that this **unconscious cerebral 
hysiological work constitutes the whole phenomenon, not merely 
side of it, and that the consciousness of the phenomenon is merely 


perficial revelation, which adds nothing to the essence and com- 


ness of the phenomenon in question.” He claims to solve the 


‘m of psychological dualism, by making the physiological pro- 
ss the sole ‘essence’ and the state of consciousness a mere ‘ mani- 

mn’. In spite of the brevity of the paper and the lack of novelty 
s standpoint, it calls for attention on account or the new ob- 


+ 


rvati . 
ervational data which the author has brought forward. 


Howarp C. WARREN. 
’RINCETON UNIVERSITY. 








146 GENERAL. 


Individual Memories. F.W.CoLtGrove. American journal of 

chology, X.. 1899, pp- I-29. 

This dissertation is based upon the returns of the Clark Unive: 
questionaires, and the results are presented in the usual form. 1, 
replies were tabulated upon a roll of paper one foot eight inche 
and fifty-two feet long, after almost incessant labor for five mont 
A second tabulation followed, grouping replies under more than 
different headings. We admire the patience of the writer’s wife, 
did all this work, but we fail to discover any great value in the 1 
Absolutely no attention is given to the degree of certainty 
various conclusions; we.are told that the males have the 
number of memories for protracted or repeated occurrences, | 
and clothing, and that they excel in topographical and logical m¢ 
ies, While females have better memories for novel occurren 
single impressions, for Christmas gifts and dolls, without 
figure to back up the important statement. 

In the same way we are told that Indians find shorthand 
to memory, and so on throughout the various subdivisions u 
thirteen questions. 

Nothing is said as to the class of people from whom the 1 
were collected, the ages of those questioned, or about the seri 
with which the answers were written. 


B. Buis 


Schmeckversuche an einzelnen Papillen. F.Kirsow. Philos. § 
XIV, 4, 591-615. 
This article gives an account of experiments, a continuati 
work by Oehrwall, to discover whether or not the single taste | 


reacted only to certain taste substances. Thirty-nine points 


tongues of two subjects were tested. Of these, four gave no r 


to salt, sugar, acid or quinine solutions; seven others gave ch 
istic tastes of each of the stimuli; one reacted only to sug 
another only to quinine. Of the remainder 19 + 5 (? = doubtfu 
acted to sugar, 11 + 13 (?) to salt, 11 + 11 (?, to acid, and 6 
to quinine. Mechanical and electrical stimuli were used by the 
but the results are left for a later article. 

SHEPHERD Ivory FRAN 

CoLuMBIA UNIVERSITY. 
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Auffassung einfachster Raumformen. RICHARD SEyY- 

Philos. Stud., XIV.., $, 550 S600. 
research was an attempt to discover some of the factors in- 
the accuracy of reproduction (judgment) of simple geo- 
figures. Various triangles were shown for a time unde1 
ent conditions, and, after a few seconds, the subject attempted to 
luce the same. 
The six following conditions were used: (1) Eyes fixed upon a 

within the triangle; (2) eyes followed a point which described 
es of the (imaginary) figure; (3) the eyes were shut 


r was moved over the sides of the triangle; 


( 


1) the triangle was 


| at and the eves were moved over its contour as in (2); (5) the 


nd finger were made to describe the sides of a 

6) the eyes followed and the finger described t 

cle. 

Owing to the varied ability and training in drawing, this simple 
| (by drawing) of reproduction was not used. After the figure 
own or felt, the subject was given a card on which was drawn 

e; on this he was instructed to mark with a pin the apex, and 

1 this point sides were drawn tothe extremities of the base and the 

lar errors were noted. 

From the results of nine subjects the author concludes: (1) The 

isive factor for accuracy of reproduction of simple forms is not the 

al image, but the sensation of eye-movements. The most exact 

luction of such forms occurs when the eye sees the figure as a 

and follows its outline. (2) Pure eye-movements without the 

ge of the form, are next for exactness of the reproduction. With 
ticed subjects this kind of reproduction equals the first in exact- 
3) The perception with fixed eyes is very puzzling, and suc- 
only for practiced individuals. With unpracticed subjects it 
st impossible to prevent the eyes following the outline of the 
(4) Simultaneous movements of the hand and eye (* und des 


“not ‘und des Armes’, see pp. 555 and 560) as a rule lessen the 


acy of reproduction. Great practice of the muscles can increase 
ccuracy. (5) The least exact method is reproduction from pure 
land arm movements. 

Horizontal and vertical errors in placing the apex of the 
These errors the author has not attempted 


figure 
give similar results. 


separate. 
SHEPHERD Ivory FRANZ. 


LUMBIA UNIVERSITY. 
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Bemerkungen wiber Ninderzeichnungen. Karu Pappenneiy 


Zeitschrift fiir pidagogish Psychologie, I., pp. 57-73. 
f 


This is a review of the different studies made of children’s d 
ings chiefly in America. It covers methods of study of children y 
show special aptitude, the origin of types, the different stages of 
velopment, the relation of drawings to memory, observation and | 
guage. The use of drawing in the teaching of botany, geog: 


and zoology is supported. 


Fleredity and Environment. A Study tin Adolescence. 

JAmEs Swirt. American Physical Education Review, 15808, | 
Reflex Neuroses in Children. EpvGar JAMEs Swirt. Am 

Physical Education Review, 1899, pp. S. 

The first address describes a series of questions asked of R 
School boys, about the causes which had brought them into t1 
The results, though not decisive, in many cases offer good sugg: 
for further work. 

The second address calls attention to the fact that defects of 


eye, ear, or nose, are often causes of dullness in school children. 


VISION. 


Wahrnehmungen mit einem einzelnen Zapfen der Netzhaut. G. 
F. ScnouTe. Ztsch. f. Psych. u. Physiol. der Sinnesorg 
XIX., 251-263. 

The author of this interesting paper shows, in opposition to As 
(Ztsch. f. Biol., XNAV., 400), that it is perfectly possible to tl 
upon the retina an image whose diameter is less than that of 
cone. This is important, because it removes any doubt that m 
been felt as to the validity of the demonstration, by Hering 
Konig, that a minute point of white light is z0¢ seen to be now 1 
now green and now blue, as it falls now upon one and now 
another of the retinal cones. This demonstration gives an ey 
mental death-blow to any three-fiber theory, and in consequ 
such theory has of late years been upheld by any one. Holn 
experiments of an opposite bearing have failed to win accept 

Schoute finds that he can distinguish no less than eight differ 
sizes in small bright objects when their images are, even the la1 
them, so small as to fall upon the top of a single cone. Such f 


this have hitherto been explained by supposing that, though no 
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e can be perceived in the images themselves, there is nevertheless 
ficient light in their diffusion circles to enable the judgment to dis- 
h between their different sizes. 
houte shows by ingenious experiments that this is not the source 
the distinction, but that it rests simply upon the difference in the 
int of luminosity. Within the range of these small dimensions, a 
ven object cannot be distinguished from another which is both smaller 
ighter. If a larger amount of light falls upon a given cone, we 
‘no means of knowing whether it comes from a larger or from a 
r object, but because we are far more interested, in general, in 
e of objects than in slight differences in their brightness, and 
make a far greater number of judgments of this nature than of 
her, we here interpret an ambiguous difference in sensation as a 
ice of that character which stands for more to us. (In these 


images we have also no means of distinguishing shape, and 


+ 


such objects appear to us to be of the simplest shape or 


The proposition is thus established that for images which fall 


na single cone, the judgment as to size is determined by the 
t of surface and intensity of light, as has been shown before, in 
Ricio (Ann. d’Ottalmol., 1877). Asher’s error was an error 
hod; he looked at a minute object with a microscopic arrange- 
f lenses, and found that for different degrees of diminution of 
age, it always appeared to be of the same size; but this is merely 
was to be expected, in the light of present results, for the quantity 
ht thrown upon the single cone was in each case the same. 
makes the curious observation that when the image of an 
covers more than two cones, he has the distinct feeling of basing 
ent as to size upon the pure sensation of extension, that with 
ertainty he feels that he is guided by difference in brightness 


hen the image falls upon one cone only, and that when it 


e of two cones he finds his judgment wavering, so that 
say with certainty whether he is judging of size from brigl 
from the extent of the image. 

C. L. FRANKLIN. 


ve Colors and the After-images: their Significance | 

ry of Attention. MARGARET F. Wasupurn. Mind, N. 
S., 29, January, 1899. 
Professor Washburn reports with admirable clearness the results of 


a series f 


t experiments upon the possibility of influencing the succes- 







































450 


sion of colors in after-images 


VISION. 





by 


the vivid zmage of a 





. ] . 
Coior. 


most important outcome of the paper is summarized in the stat 


which follows: 


The conditions under which the after-images were obtained y 


those suggested by Helmholtz in the Phys/ologische Optch. 


subjects, of whom there were four, fixated, for twenty seconds, 


point of an upper window frame; their eyes were then close 


covered, and they noted the sequence of co 


] 


ors of the after-in 


The subjects were practiced until this order became invariabk 


were then directed ‘by an effort of will’ to ‘turn the image 1 


through its course.’ 


and to green. 


either by intensifying ‘the traces of color already present in 


Similar suggestions were made in regard 


+ 
{ 


These suggestions were almost invariably eff 


tha 
Cn 


or by lengthening or anticipating the time of a suggested colo 


normally occurred in the after-image series. 


ordinary sequence of 


positive, green-pos 


11 


Thus, a subj 


colors in the series of after-images was 


ve, red-negative, dark-b] 


= 


ue-negative, whe! 


to visualize red had the following series of color changes: 


red image with dark lines, interrupted once by a momentary 


image; the dark lines then became bright and the red negatiy 


remained until the end of the series, traces of the blue appeari: 


time to time.’ 


The most evident 
psychology, of percept and image—of sensations perip 


centrally aroused. 


inference from 


these results is the ide 


"7 
wient 


These experiments, therefore, though so 


in subject-matter, strengthen the conclusions from Dr. Wa: 


earlier study of the effect of visual images upon cutaneous 


ization. 


The results are also considered in their relation to the do 


attention. 


at least for the three subjects of moderate visualizing power, 
an unusually intense effort to attend to that color.’ 


this attention was an actual increase of the intensity and dut 


‘The effort to call up subjectively a certain colo: 


Sut 


t+ 


peripherally excited sense-experience, and it follows that the 


of attention is positive as well as negative, intensifying as 


inhibiting. 


A criticism is added of Wundt’s theory that the frontal 
Against this assumption it is urged tl 


an attention-center. 


counts for nothing which can not be as well explained 


hypothesis that the organ of attention is the cortex as a wh 


though the argument is well sustained it does not connect itself 


with the experimental results. 


+ 


t 


herally 


the res 
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\s a whole, the paper is an instructive illustration of tl 
experimental results which may be obtained without the aid of 


it 
i 


ratory or of apparatus, by an investigator who is quick to appre- 


i problem, accurate in defining it and ingenious in hods of 


ne it out. 


Zur Kenntniss der nachlaufenden Bilder. A. SAMoJLOFF. Zeit- 
hrift f. Psychol., XX., 2 and 3. 
mojloff experimented, at von Kries’s suggestion, on the after- 
from morning light-stimuli, with especial reference to the 
it issue between von Kries and Hess: the color 
nd its relation to stimulation of the center 
hod and apparatus of the older experiments were ; 
in order to avoid the sources of possible error suggested by 
The color stimuli were given through openings of a revolving 
vhich formed the front of a * dark box’ whose degree of illumi- 
‘ould be regulated. The results confirmed von Kries’s conclu- 
the after-images of the yellow stimulus were blue, and those of 
le were yellowish, that is, the after-images were negative, and 
iccordance with Hess’s results. Positive experiments on the 


“7 


ition of the center of vision also show results similar to those of 


lier Freiburg experiment: in the vivid, even though inexact, 
of Samojloff ‘*the after-image overleaps the central region 
the fixation-point.” It is shown that this is not a mere case of 
tion of an after-image through the brightness of the fixated 
an equally intense light, illuminating the 
] 


i does not annihilate the after-image. 


per: pher) of the 


» writer calls attention to the close correspondence of his results 


von Kries’s theory that the after-image depends upon the activity 
‘Dunkelapparat’ which is wanting in the center of vision; yet 
es not claim that these experiments furnish ‘ rigid proof’ of the 
k of the ‘Dunkelapparat’ in this part of the reti 


M. W. CALKINS. 


ESLEY COLLEGE. 


PATHOLOGY AND NEUROLOGY. 


fa bilité Menta/le. FEessat Sur les d IZNCS dela psycho-pat/ 


a ps} pathol 


)- 


G. L. Duprat. Paris, Alcan, 1898S. Svo. Pp. 310. 


ihe motive of M. Duprat’s book is not so much psychological as 


| 
cal : his intention, in his own words, is less to write a book 


> 
D 


Ss 


ence than to consider scientific conclusions and to examine the 
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wm 


first principles of the science with which he deals in order to give it 
possible, a philosophic foundation. In pursuance of this plan M. |] 
prat attempts to show the primacy which psychology has over p!| 
ology in the study of mental pathology. The more particular 
pose of the book is to emphasize the importance of the concept ‘ men- 
tal instability’ in psychical disease, and to relate all concrete ment 
maladies to this as species to genus. No mental process can norma 
occur unless there exist a principle directing the mental evoluti 
which by its permanence resists the natural instability of the 1 
The more feeble the principle, the greater the distraction. D 
book, then, occupies itself with collecting the various medico- 
logical observations upon the diverse forms of psychopathy, and 
discovering in each of these forms a foundation of psycholog 
stability. In pursuance of this purely philosophical plan th 
divided into three parts. 

The first part, a general introduction to the rest, is concern 
the mental processes as a whole, normal and abnormal, ard 
to show that biology can go only part of the way in psychiatry 
that psychology must do theg reater part of the work. It is imp 
to deny the existence of biological disturbances underlying 
ones, but there may at the same time be purely psychological 
of psychopathies. The biologic centers are also psychic centet 

The second part occupies itself with the consideration of 
ous psychopathic symptoms in detail, and attempts to find in e 
fundamental fact of mental instability. This root-malady is class 
according to its four aspects: instability of the intellect—in 
thought; instability of the tendencies—the illogical rise of 
another ; instability of the feelings—the rapid alternation fro: 
hate, etc. ; and instability as action—aboulia, ataxia, etc. In 
part of his work, after considering the particular mental dis 
cifically, M. Duprat considers them as a whole, under the tit 
ology of personality,’ and the alternations of this general psy 


according to sex, habit of life, and age. Here is included 


mental stability—the stubbornness of melancholia, for in 
which is shown itself to be rooted in the more fundamental 
ance of mental instability. 

The third and last part of the book is occupied with the 
conclusions resulting from these conclusions. 

The value of M. Duprat’s book, as he himself admits, is 
philosophic, and can have interest only for those interested in at 


at logical classifications, and the inclusion of specific conc 
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concept embracing them. This being the case, it is to be reg 
that M. Duprat has been unable to define his class concept of men- 
instability in any definite way; so that after following all the con- 
te mental pathologies through M. Duprat’s close-written pages, 

arning that they are explained by one inclusive concept—men- 
tability—-we are compelled to ask, what is mental instability ? 
D. P. BARNITZ. 


ARVARD UNIVERSITY. 


Theorte der Nerventhitigkeit. Professor Ewa_p HERING 
‘ Akademische Vortrag’). Leipzig, 1899. Pp. 31. 
is little pamphlet of Professor Hering, while not the product of 


experimental research, has interest and value because it repre- 


: opinion of a man who is, from his broad outlook, most com- 


to judge in a case so long and actively controverted as is this 
The writer in substance upholds the doctrine of the specific 
; of the various parts of the neural organism, following therein 
ily J. Miller, but he goes further (as the rise of the neuron- 


necessitates), and strongly believes that not the cells of the 
s only, but also the prolongations from these have forms of 
activity peculiar to themselves and to their respective u 

ism. ‘** The activity of the neuron and of its fibers,” 

iy depend not alone, as some think, on the intensity but 


tality of its sort of stimulus, whether this come from it 


sense-organ or from a neighboring neuron.” Th 
the difference in function is deemed to consist in the 
neural vibration which, with indefinite differences 
stance chemically, is emphasized as the ‘ inheritance’ 
ind its projections. 
GEORGE V. N. DEARBORN. 


UMBIA UNIVERSITY 


NEW BOOKS. 


and Life. WHvco MUNsTERBERG. 
tHin & Co., 1899. Pp. XiV + 252. 
ogte Générale, ou Theorie gén 
Mercier. Louvain, Inst. Super. de 
Fr 
“ula Naturae sul Governo det 


Palermo, Virzi, 1899. Pp. 410. 
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The Messages of the Earlier Prophets. ¥F. WK. SANvDERs and C, F, 
KENT. Second ed., New York, Scribners, 1899. $1.25, 

The Psychology of Reasoning. A. Binet. Trans. from 2d Fri 
edition by A. G. WuyTe. Chicago, Open Court Co., 1899. Pp, 


IOI. 


»* 


It is well to have in English this new edition of Professor Binet’ 
well-known book—one of the first publications of this promi 
French psychologist. Its positions are too well known to req 
statement. The translation is very well done. }. BM. B. 
Die Philosophie der Geschichte als Soctologie. P. BAartu. Erst 

Teil, Leipzig, Reisland, 1897. Pp. xii + 396. 

Mainly a historico-critical review of sociological theories. |] 
tended notice of this important work is reserved until the appea 
of the later parts. J. M. B. 
La Pstcogenesi della Istinto e della morale secondo C. Darwi 

ScrasciA. Palermo, Reber, 1899. Pp. xv +175. L. 4. 
Talks to Teachers on Psychology and to Students on some of / 

Ideals. Wma. JAMES. New York, Holt, 1899. Pp. xi 
Marriages of the Deaf in America. FE. A. Foy. Wa 

Gibson for Nolta Bureau, 1898. Pp. vil + 527. 

A valuable statistical study, with conclusions on the inh« 
of deafness, etc., having important general bearings. 

Personal Competition. C. H. Coorrty. Vol. IV., No. 2 of | 
nomic Studies, American Economic Association. New 
Macmillans, 1899. Pp. 

Les Transformations du pouvoir. G. Tarver. Paris, Alcan. 


173. 


Pp. x + 266. 

Worterbuch der philosophischen Begriffe und Ausdriicke. R.E 
LER. Dritte Lieferung, A mpfnudung to Geschichtsphi 
Berlin, ISQQ. M. Ze 
As this important Wérterduch proceeds, both its excellet 

its defects appear. It is made up mainly of citations und 

head of definitions by various authors. It attempts no critic 

nitive settling of meanings. It gives no equivalents in other | 

Its greatest defect is its extraordinary limitation in the matter of 

citation—limitation to German sources. Of English and <A: 

writers since Hamilton and Spencer, we have noticed in th 
logical articles of the three first z7eferungen: one reference to | 

] A, 


one to Stout, one to Baldwin, and none to any other English 


ican writer except Bain; and this, after looking up several of tl 
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tant psychological topics. The compiler seems limite 


ns of both French and E ish authors, t 


to worl 


ks whi 
translated into German. ‘undt is the authority quoted unde 
idings. Whencompleted, the work, which is a perfect mine 
ion from German writers, will be given full notice in the RrE- 
J. M. B. 
us and Mental Diseases. H. Cuurcn 
Philadelphia, W. B. Saunders, 1899. 


4 


A remarkably able and valuable 


and F. PETERSON. 


COM) 
by Dr. Church and the Psychology 
ustrated and the cuts of apparatus 


ogist, to whom indeed the entire book 


ue. We hope to print a detailed expert revi 


Vetaphor: A Study tn the Psychology of Ri 
nd Press, Ann Arbor, Michigan, no date. 


ile aes Le bensmag WMeltSMNUS URA é PHOT: 


ten Zetten bis auf die Gegenwart. HH. R. P. ScuroEepDeEr. 


12 Lieferunden. Parts I.-V. ecipzig, Strauch, 18 
MI. 1 each. 


Hypnotische Hellseh-Experiment in Dienste 
ichen Seelenforschung. R.MUiver. I. 
ingsgesetz; Band II., das normale Bewusstein. 
uch, 1899. Pp. vili + 168, and 1 : ; ee 
tn une [Hirnlokalization. W.v. BECHTERI 
R. WEINBERG. Leipzig, Georgi, 1898. Pp. 
und thre soctale Bedeutung. W. v. 
tsch von R. WEINBERG. Vorwort von P. FLEcusiG. 
rvi, 1899. Pp. iv + $4. 
tical Contributions to the Thi 
{ Reproductive) Si ler a, _s Tn he R°2 
f Fecundity in Thoreughbred Ra 


\. Lez, and L. BRAMLEY-Moore. P 


London; London, Dolan & Co.,. 18 


ws Comparées, au point de 
Paris, Giard et 
5 
nx Sociale « Voral 


J. MarK BALDWIN. 


XV1l. Pp. 396. 


rique intern., No. xviii. 
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Naturalism and Agnosticism. JAMES Warp. Gifford Lectures, 
Aberdeen, 1896-1898. London and New York, 1899. Pp. xviii 


+ 302 and xiii + 294. $4. 


NOTES. 

Dr. A. E. Lovejoy has been appointed assistant professor of 
philosophy in Stanford University, 

From Comte to Benjamin Kidd; the Appeal to Biology or Evo- 
lution for fluman Guidance is the title of a book by Robert Mackin- 
tosh, to be published immediately by The Macmillan Company. 

Proressor A. H. KEENkE, F.R.G.S., late Vice-President of the 
Anthropological Institute of London, has written a work on Jfaz, 
Past and Present, which will be published in the United States by 
The Macmillan Company. 

Dr. D. S. Mitter, formerly of Bryn Mawr College, is to give 
courses (see the Harvard ‘ Announcement’ in this issue of the Review) 
in the Harvard Philosophical Department during the coming year, 
Professor James being away on his ‘ Sabbatical’ vacation. 


WE regret to record the death of Professor Ludwig Striimpel, of 


Leipzig. He had reached the age of $7 years. 

Amon psychologists and philosophers summering abroad we note 

President Patton and Professors Gardiner, Howison, Bliss. 
PROFESSOR JASTROW is to return to his work in the University of 
Wisconsin in September. 

ASSISTANT ProFressor F. KENNEDy has been made full Professor 
of Philosophy in the University of Colorado. 

P. H. Horne, a graduate of and instructor in the University of 
North Carolina, has been appointed instructor in the department of 
philosophy in Dartmouth College. 

On page 288 of the May number of the REv1Ew, line 2 should be 
The title of the 


On 


‘asserts that there zs az instinctive fear of a cat.’ 
article should be ‘ The Instinctive Reactions of Young Chicks.’ 


page 286, in the last line, ‘ prooning’ should be ‘ preening.’ 
EDWARD THORNDIKE. 





